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(54) ANTIREFLECTION HLM MD IMAGE DISPLAY DEVICE USING THE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film having a high antireflection function even if a 
transparent base having a high refractive index is used. 
SOLUTION: The transparent base 1 having the 
refractive index of >1.55, a primer coating layer 2 having 
the refractive index of >1.55, a hard-coating layer 3 
having the refractive index of >1.55 and a low-refractive 
index layer 6 having the refractive index below 1.55 are 
laminated in this order. Both of a difference between the 
refractive index of the transparent base 1 and the 
refractive index of the primer coating layer 2 and a 
difference between the refractive index of the 
transparent base 1 and the refractive index of the hard- 
coating layer 3 are regulated to <0.1. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The antireflection film each of differences of the refractive index of a transparence base material and the refractive 
index of an under coat and whose differences of the refractive index of a transparence base material and the refractive index of a 
rebound ace court layer the laminating of the low refractive-index layer which has the transparence base material which has 1 .55 
or more refractive indexes, the under coat which has 1 .55 or more refractive indexes, the rebound ace court layer which has 1 .55 
or more refractive indexes, and less than 1.55 refractive index is carried out to this order, and is 0.1 or less. 
[Claim 2] The antireflection film according to claim 1 with which a transparence base material consists of polyester film. 
[Claim 3] The antireflection film according to claim 1 which contains as a binder the polymer in which an under coat contains 
halogen atoms other than the polymer which has an annular radical, or a fluorine. 

[Claim 4] The antireflection film according to claim 1 with which a rebound ace court layer contains a non-subtlety particle. 
[Claim 5] The antireflection film of a transparence base material according to claim 1 with the refractive index of a high 
refractive-index layer have the high refractive-index layer which has 1.70 or more refractive indexes between a rebound ace court 
layer and a low refractive- index layer, and higher than a refractive index. 

[Claim 6] It has the medium refractive index layer which has 1.70 or more refractive indexes between a rebound ace court layer 
and a high refractive-index layer, the refractive index of a medium refractive index layer is higher than the refractive index of a 
transparence base material, and it is an antireflection film [ lower than the refractive index of a high refractive-index layer ] 
according to claim 5. 

[Claim 7] The antireflection film according to claim 1 which has the overcoat layer which has 2 thru/or the thickness of 20nm on 
a low refractive-index layer. 

[Claim 8] The image display device which has arranged the antireflection film given in claim 1 thru/or any 1 term of 7 so that a 
transparence base material may become an image display side side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antireflection film with which the laminating of a transparence base material, 

an under coat, a reboimd ace court layer, and the low refractive-index layer is carried out to this order. 

[0002] 

[Description of the Prior Art] The antireflection film is prepared in various image display devices like a liquid crystal display 
(LCD), a plasma display panel (PDF), and an electroluminescence display (ELD) and a cathode-ray tube display (CRT). As an 
antireflection film, the antireflection film to which the laminating of the transparence thin film of a metallic oxide was carried out 
is used fi-om the former on the transparence base material. Two or more transparence thin films are used for preventing reflection 
of the light of various wavelength, the transparence thin film of a metallic oxide - chemical vacuum deposition (CVD) ~ law and 
a physical vapor deposition (PVD) - it can form by law. Usually, it forms with the vacuum deposition method which is a kind of 
physical vapor deposition. The multilayer vacuum evaporation© film of a metallic oxide has the optical property which was 
excellent as an antireflection film. About the approach of forming an antireflection film by vacuum evaporationo, each official 
report of JP,60-144702,A, 61-245449, 62-178901, and JF,9-197103,A has a publication. 

[0003] It replaces with vacuum evaporationo and the approach of forming an antireflection film by spreading is proposed. 
Although the approach by spreading is inferior to the approach by vacuum evaporationo for a while in the viewpoint of an optical 
function, it has the description that manufacture is easy and productivity is high. By the approach by spreading, on a transparence 
base material, the component (formation ingredient of each class) of the optical stratum functional (a low refractive-index layer, 
a high refractive-index layer, medium refractive index layer) is applied, and an antireflection film is formed. Sequential formation 
of each optical stratum flmctionale is carried out by repeating the process which is made to specifically carry out the 
polymerization of the process and monomer which apply a monomer, and forms a polymer (binder of each class). About the 
approach of forming an antireflection film by spreading, each official report of JP,60-59250,B, JP,59-50401,A, JP,2-245702 A 5- 
13021, 8- 11 0401, and 8- 179 123 has a publication. 

[0004] As a transparence base material of the antireflection film, the cellulose ester film, especially the triacetyl cellulose (TAC) 
film are used most frequently. However, a synthetic polymer fihn like polyester film, a polycarbonate film, and a polystyrene film 
excels the cellulose ester film in the smooth nature of a support surface, or the viewpoint of tear reinforcement. In order to give 
damage resistance to a transparence base material, usually a rebound ace court layer is prepared between a transparence base 
material and the optical stratum flmctionale. In order to obtain damage resistance, a hard (the bridge is usually constructed) 
polymer is used for a rebound ace court layer as a binder. However, a problem arises in adhesion with a transparence base 
material and a rebound ace court layer in many cases. In that case, an under coat is prepared between a transparence base material 
and a rebound ace court layer, and the cure which strengthens the adhesive strength of a transparence base material and a rebound 
ace court layer is adopted ordinarily. 
[0005] 

[Problem(s) to be Solved by tfie Invention] When this invention person studied the antireflection film which used the synthetic 
polymer film in which tore with surface smooth nature and reinforcement was excellent as a transparence base material, the 
problem not existing was discovered to the antireflection film which uses a cellulose ester film as a transparence base material. As 
for an antireflection film, what (a reflection factor is reduced) reflection is mostly prevented for to homogeneity regardless of 
wavelength to the light of various wavelength of a visible region is desirable. The problem on which a reflection factor will also 
be sharply changed by research of this invention person with the antireflection fihn which used the synthetic polymer fihn as a 
transparence base material if the wavelength of light changes was discovered. As a result of this invention person's advancing 
research further, it became clear that the interference fringe which produces this problem according to the refractive-index 
difference of a transparence base material, an under coat, and a rebound ace court layer was the cause. A cellulose ester film has a 
low refractive index, and since the difference with the refractive index of an under coat or a rebound ace court layer is small, 
generating of an interference fringe is slight. On the other hand, if a transparence base material with a high (1.55 or more) 
refractive index like a synthetic polymer film is used, a difference with the refractive index of an under coat or a rebound ace 
court layer will be large, and an interference fi*inge will arise notably. If interference of such a refractive index cuts, the average 
refractive index of the whole visible region used as the index of the engine performance of an antireflection film will fall greatly. 
In spite of using the transparence base material with a high refractive index for the purpose of this invention, it is offering the 
antireflection film which has a high acid-resisting function. Moreover, the purpose of this invention is also offering the image 
display device by which reflection is prevented with the suitable means. 
[0006] 

[Means for Solving the Problem] The purpose of this invention was attained by the image display device of following the (1) - 
(the antireflection film of 7), and following (8). 

(1) The antireflection fihn each of differences of the refi-active index of a transparence base material and the refractive index of an 
under coat and whose differences of the refractive index of a transparence base material and the refractive index of a rebound ace 
court layer the laminating of the low refractive-index layer which has the transparence base material which has 1.55 or more 
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refractive indexes, the under coat which has 1.55 or more refractive indexes, the rebound ace court layer which has 1.55 or more 
refractive indexes, and less than 1.55 refractive index is carried out to this order, and is 0.1 or less. 

(2) An antireflection film given in (1) which a transparence base material becomes from polyester fihn. 

(3) An antireflection film given in (1) which contains as a binder the polymer in which an under coat contains halogen atoms other 
than the polymer which has an annular radical, or a fluorine. 

(4) An antireflection film given m (1) in which a rebound ace court layer contains a non-subtlety particle. 

[0007] (5) An antireflection film given in (1) with the refractive index of a high refractive-index layer have the high refractive- 
index layer which has 1.70 or more refractive indexes between a rebound ace court layer and a low refractive-index layer, and 
higher [ a transparence base material ] than a refractive index. 

(6) It has the medium refractive index layer which has L70 or more refractive indexes between a rebound ace court layer and a 
high refractive-index layer, the refractive index of a medium refractive index layer is higher than the refractive index of a 
transparence base material, and it is an antireflection film given in (5), [ lower than the refractive index of a high refractive-index 
layer ] 

(7) An antireflection film given in (1) which has the overcoat layer which has 2 thru/or the thickness of 20nm on a low refractive- 
index layer. 

(8) The image display device which has arranged the antireflection fihn of the above (1) thru/or any one publication of (7) so that 
a transparence base material may become an image display side side. 

[0008] 

[Effect of the Invention] As for the problem produced in the antireflection film using a transparence base material (1.70 or more) 
with a high refractive index, it became clear by research of this invention person that a refractive-index difference with a 
transparence base material, an under coat, and a rebound ace court layer was the cause. A rebound ace court layer is prepared in 
order to give damage resistance to a transparence base material. An under coat is prepared in order to strengthen the adhesive 
strength between a transparence base material and a rebound ace court layer. In a Prior art, it was hardly taken into consideration 
about the optical property containing a reflective index only paying attention to the mechanical function of these layers. A 
refractive mdex is low (being less than 1.70), and a conventional rebound ace court layer and a conventional under coat have the 
large difference of a refractive index with a transparence base material, this invention person advanced research, the refractive 
index of an under coat and a rebound ace court layer was made high (1.70 or more), and it succeeded in what is brought close to 
the refractive index of a transparence base material (a difference is made or less into 0.1). In addition, in order to make the 
refractive index of a layer high, there are mainly two kinds of means of modification of the class of binder and addition of a non- 
subtlety particle. According to research of this invention, the former means is suitable for an under coat, and the latter means is 
suitable for the rebound ace court layer, respectively. In spite of using the transparence base material with a high refractive mdex 
for the antireflection film of this invention the above result, it has the high acid-resisting function. By using this antireflection 
[0^' of the light in the image display side of an image display device can be prevented effectively, 

[Embodiment of the Invention] The fundamental configuration of [lamination of antireflection fihn] antireflection film is 
explained quoting a drawing. Drawing 1 is the cross section showing the main lamination of an antireflection film. The 
antireflection film shown in (a) of drawing 1 has the lamination of the sequence of a transparence base material (1), an under coat 
(2), a rebound ace court layer (3), and a low refractive-index layer (6). A transparence base material (1), an under coat (2), a 
rebound ace court layer (3), and a low refractive- index layer (6) have the refractive index with which are satisfied of the following 
relation. Notation ** of the refractive-index above of the refractive-index ** rebound ace court layer (3) of the refractive-index ** 
under coat (2) of the refractive-index <1.55 <= transparence base material (1) of a low refractive-index layer (6) means that a 
difference with the refractive index of a transparence base material (1) is 0.1 or less (following, the same). 

[0010] The antireflection film shown in (b) of drawing 1 has the lamination of the sequence of a transparence base material (1) an 
under coat (2), a rebound ace court layer (3), a high refractive-index layer (5), and a low refractive-index layer (6). A transparence 
base material (1), an under coat (2), a rebound ace court layer (3), a high refractive-index layer (5), and a low refractive-index 
layer (6) have the refractive index with which are satisfied of the following relation. The refractive index of the refractive-index < 
quantity refractive- index layer (5) of the refractive-index ** rebound ace court layer (3) of the refractive-index ** under coat (2) 
of the refractive-index <1.55 <= transparence base material (1) of a low refractive-index layer (6) [001 1] The antireflection film 
shown m (c) of drawing 1 has the lamination of the sequence of a transparence base material (1), an under coat (2), a rebound ace 
court layer (3), a medium refractive index layer (4), a high refractive-mdex layer (5), and a low refractive-index layer (6). A 
transparence base material (1), an under coat (2), a rebound ace court layer (3), a high refractive-index layer (5), and a low 
refractive-index layer (6) have the refractive index with which are satisfied of the following relation. The refractive index of the 
refractive-index < quantity refractive- index layer (5) of the refractive-index < medium refractive index layer (4) of the refiective- 
mdex ** rebound ace court layer (3) of the refractive-index ** under coat (2) of the refractive-index <1.55 <- transparence base 
material (1) of a low refractive-index layer (6) [0012] The antireflection film shown in (d) of drawing 1 has the lamination of the 
sequence of a transparence base material (1), an under coat (2), a rebound ace court layer (3), a medium refractive index layer (4) 
a high refractive-mdex layer (5), a low refractive-index layer (6), and an overcoat layer (7). A transparence base material (1) an ' 
under coat (2), a rebound ace court layer (3), a high refractive-index layer (5), and a low refractive-index layer (6) have the ' 
refractive index with which are satisfied of the same relation as the above (c). In addition, since an overcoat layer has very thin 
thickness (2 thru/or 20nm), as for the refractive index, an antireflection film is hardly affected. 

[0013] In [transparence base material] this invention, a transparence base material (1.55 or more) with a high refractive index is 
used. As for the refractive index of a transparence base material, it is desirable that it is [ or more 1.55 ] less than 1.90 and it is 
still more desirable that it is [ or more 1.60 ] less than 1 .70. As for a transparence base material, it is desirable that it is plastic film 
formed from a polymer with a high reflective index. A polycarbonate, polyester (an example, polyethylene terephthalate, 
polyethylenenaphthalate, Polly 1, 4-cyclohexane dimethylene terephthalate, polyethylene -1, 2-JIFENOKISHI ethane -4'a 4'- 
dicarboxy rate, polybutylene terephthalate), and polystyrene (an example, syndiotactic polystyrene) are contained in the example 
of a polymer with a high refractive index. A polycarbonate and polyethylene terephthalate are desirable. As for the light 
transmittance of a transparence base material, it is desirable that it is 80% or more, and it is still more desirable that it is 86% or 
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more. As for Hayes of a transparence base material, it is desirable that it is 2.0% or less, and it is still more desirable that it is 
1.0% or less. 

[0014] A [under coat] under coat has the function which strengthens the adhesive strength between a transparence base material 
and a rebound ace court layer. Furthermore, in this invention, a refractive index forms an under coat as a high layer (1.55 or 
more), and the difference of the refractive index of a transparence base material and the refractive index of an under coat is made 
or less into 0.1. As for the refractive index of an under coat, it is desirable that it is [ or more 1.55 ] less than 1.90, and it is still 
more desirable that it is [ or more 1.60 ] less than 1.70. It is desirable that it is 0.05 or less, as for the difference of the refractive 
index of a transparence base material, and the refractive index of an under coat, it is still more desirable that it is 0.02 or less, and 
it is most desirable that it is 0.01 or less. In order for a refractive index to form a high layer, there are a means by which a 
refractive index forms a layer, using a high polymer as a binder, and a means to add the matter (for example, non-subtlety 
particle) with a high refractive index in a layer. As for an under coat, it is desirable to adopt the former means. As for an additive 
like a non-subdety particle, for the adhesive strength strengthening function of an under coat, it is desirable to make it a small 
amount if possible and to make it a polymer subject's layer which ftinctions as a binder. It is difficult to make the refractive index 
of a layer high with the additive of a small amount. As for the polymer with the high refractive index used as a binder of an under 
coat, it is desirable that it is a polymer containing halogen atoms other than the polymer which has an annular radical, or a 
fluorine. The polymer which has an annular radical is more desirable than the polymer containing halogen atoms other than a 
fluorine. An annular radical and a polymer including the both sides of halogen atoms other than a fluorine may be used. An 
aromatic series radical, a heterocycle radical, and an aliphatic series ring machine are contained in an annular radical. Especially 
an aromatic series ring machine is desirable, halogen atoms other than a fluorine ~ ** ~ a chlorine atom is desirable if it carries 
out. 

[0015] For the example of a polymer with a high refractive index, a poly bis(4-methacryloyl thio phenoxy) sulfide, a polyvinyl 
phenyl sulfide and Fori - a 4-meta-clo yloxy phenyl-4'-methoxypheny thioether - Polystyrene, a styrene copolymer, a 
polycarbonate, melamine resin. The polyurethane obtained at the reaction of phenol resin, an epoxy resin and annular (alicyclic or 
aromatic series) isocyanate, and polyol, The poly thio urethane obtained at the reaction of xylylene diisocyanate and benzene diol. 
The polyphenylene sulfide obtained at a reaction with the poly thio urethane and the sodium sulfide which are obtained at the 
reaction of TORICHIO isocyanate and trimercapto benzene, a dichlorobenzene, and dichloro quarter phenyl is contained. 
Especially the thio urethane system polymer that has the sulfide system polymer and aromatic series radical which have an 
aromatic series radical is desirable. It is desirable to use the latex of the above polymer for the coating liquid of an under coat. As 
for the mean particle diameter of the polymer particle in a latex, it is desirable that they are 0.01 thru/or 1 micrometer, and it is 
still more desirable that they are 0.02 thru/or 0.5 micrometers. In addition to the latex of a polymer, colloidal silica and a 
surfactant may be added in the coating liquid of an under coat. As for the thickness of an under coat, it is desirable that they are 
0.01 thru/or 1 micrometer, and it is still more desirable that they are 0.05 thru/or 0.3 micrometers. 

[0016] As for layers other than a [monomer used for layers other than under coat] under coat (a rebound ace court layer, a medium 
refractive index layer, a high refractive-index layer, a low refractive-index layer, overcoat layer), it is desirable for each to form a 
layer using a monomer, and to carry out the polymerization of the monomer next and to form a polymer. The obtained polymer 
functions as a binder of each class. A monomer has the polymerization nature functional group in which a polymerization reaction 
(crosslinking reaction is included) is possible. As mentioned above, it is desirable to carry out to coincidence the partial 
polymerization reaction of the layer which is this invention, and a polymerization reaction with the perfect layer under it. For that 
purpose, it is desfrable to design an antireflection film so that the compound which has a polymerization nature functional group 
similar as a monomer of each class may be used and the polymerization reaction of each class may advance by the same 
processing (radiation irradiation, particle radiation, or heating). An ethylene nature partial saturation radical, an isocyanate radical, 
an epoxy group, an aziridine radical, an oxazoline radical, an aldehyde group, a carbonyl group, a hydrazine radical, a carboxyl 
group, a methylol radical, and an activity methylene group are contained in the example of a polymerization nature functional 
group. An ethylene nature partial saturation radical is the most desirable. Therefore, as for the monomer of each class, it is 
desirable that it is especially an ethylene nature unsaturated compound. 

[0017] The properties or the molecular structures of a monomer other than a polymerization nature functional group are 
determined according to the function of each class, and the function of the binder of each class. As for a rebound ace court layer, 
It IS desirable that it is a hard layer in order to give damage resistance to a transparence base material. What is necessary is just to 
use as a binder the polymer which is constructing the bridge, in order to consider as a hard layer. The polymer which is 
constructing the bridge can be formed from polyfunctional monomer. When using an ethylene nature unsaturated compound as a 
monomer, it is desirable that a monomer has two or more ethylene nature partial saturation radicals. In a medium refractive index 
layer and a high refractive-index layer, a polymer with a comparatively high refractive index can be used as a binder. The polymer 
which has an annular (aromatic series, heterocycle type, alicyclic) radical, and the polymer which has halogen atoms other than a 
fluorine as substituents are contained in the example of a polymer with a high refractive index. Such a polymer can be formed 
from the monomer which has an annular radical, or the monomer which has halogen atoms other than a fluorine as a substituent. 
However, when making the refractive index of a layer high using a non-subtlety particle, a comparatively low value is sufficient 
as the refractive index of a polymer. In that case, the usual ethylene nature unsaturated compound can be used as a monomer. In 
addition, when adding a non-subtlety particle in a layer, it is desirable to use the monomer which has an anionic radical (an 
example, carboxyl, sulfo, phosphono) because of distribution of a non-subtlety particle. 

[0018] It is desirable to use a polymer with a comparatively low refractive index as a binder in a low refractive-index layer. A 
fluorine-containing polymer is contained in the example of a polymer with a low refractive index. A fluorine-containing polymer 
can be formed from a fluorine-contaming monomer (for example, fluorine permutation ethylene nature partial saturation 
monomer). However, when forming an opening and making the refractive index of a layer low, a comparatively high value is 
sufficient as the refractive index of a polymer. In that case, the usual ethylene nature unsaturated compound can be used as a 
monomer. In addition, when forming an opening in a layer, in order to maintain the reinforcement of a layer, it is desirable to use 
as a binder the polymer which is constructing the bridge. The polymer which is constructing the bridge can be formed from 
polyfunctional monomer. When using an ethylene nature unsaturated compound as a monomer, it is desirable that a monomer has 
two or more ethylene nature partial saturation radicals. An overcoat layer contains a fluorine-containing compound in order to 
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protect a low refractive-index layer front face from dirt. Therefore, it is desirable that a fluorine-containing polymer is included as 
a binder in an overcoat layer. A fluorine-containing polymer can be formed from a fluorine-containing monomer (for example, 
fluorine permutation ethylene nature partial saturation monomer). In addition, the fluorine-containing polymer is excellent in Ac 
function to protect a low refractive-index layer front face from dirt, as compared with the usual fluorine-containing compound. 
[0019] As for the monomer which has two or more ethylene nature partial saturation radicals, it is desirable that it is ester with 
polyhydric alcohol, an acrylic acid, or a methacrylic acid. Ethylene glycol, 1, 4-cyclohexanol, pentaerythritol, trimethylol 
propane, trimethylolethane, dipentaerythritol, 1 and 2, 4-cyclohexanol, polyurethane polyol, and polyester polyol are contained in 
the example of polyhydric alcohol. Trimethylol propane, pentaerythritol, dipentaerythritol, and polyurethane polyol are desirable. 
Ester with a fluoro olefin (an example, fluoro ethylene, vinylidene fluoride, tetrafluoroethylene, hexafluoropropylene, perfluoro - 
2, the 2-dimethyl -1, 3-JIOKI SOL), fluorination vinyl ether and fluorine permutation alcohol, an acrylic acid, or a methacrylic 
acid is contained in the example of a fluorine permutation ethylene nature partial saturation monomer. For the example of 
ethylene nature partial saturation monomers other than the above an olefin (an example, ethylene, a propylene, an isoprene, and a 
vinyl chloride -) a vinylidene chloride and mono-acrylic ester (an example and a methyl acrylate -) an ethyl acrylate, 2- 
ethylhexyl acrylate, and mono-methacrylic ester (an example ~) A methyl methacrylate, ethyl methacrylate, methacrylic-acid 
butyl, ethylene glycol dimethacrylate, styrene and its derivative (an example, styrene, a divinylbenzene, and vinyltoluene -) 
Alpha methyl styrene, vinyl ether (an example, methyl vinyl ether). Vinyl ester (an example, vinyl acetate, propionic-acid vinyl, 
cinnamic acid vinyl), acrylaraide (an example, N-tert butyl acrylamide, N-cyclohexyl acrylamide), methacrylamide, and 
acrylonitrile are contained. A copolymer or two or more kinds of polymers may be formed combining two or more kinds of 
ethylene nature partial saturation monomers, 

[0020] A [polymerization initiator used for each class] polymerization initiator is determined according to the class of monomer, 
and the class (an electromagnetic wave exposure, particle radiation, or heating) of polymerization. Generally, a 
photopolymerization initiator or a thermal polymerization initiator is used. Independent use of a photopolymerization initiator or 
concomitant use with a photopolymerization initiator and a thermal polymerization initiator is desirable. There are acetophenones, 
benzoins, benzophenones, phosphine oxide, ketals, anthraquinone, thioxan tons, an azo compound, peroxides, 2, 3-dialkyl dione 
compounds, disulfide compounds, fluoro amine compounds, and aromatic series sulfonium in the example of a 
photopolymerization initiator. 2 and 2-diethoxy acetophenone, p-dimethyl acetophenone, 1 -hydroxy dimethyl phenyl ketone, 1- 
hydroxy cyclohexyl phenyl ketone, 2-methyl-4-methylthio-2-morpholino propiophenone, and 2-benzyl-2-dimethylamino-l-(4- 
morpholino phenyi)-butanone are contained in the example of acetophenones. Benzoin methyl ether, benzoin ethyl ether, and 
benzoin iso-propyl ether are contained in the example of benzoins. Benzophenone, 2, 4-dichloro benzophenone, 4, and 4-dichloro 
benzophenone and p-chlorobenzo phenon are contained in the example of benzophenones. 2, 4, and 6-methylbenzoyl 
diphenyphosphine oxide is contained in the example of phosphine oxide. In addition to a photopolymerization initiator, a 
photosensitizer may be used. N butylamine, triethylamine, tri-n-butyl phosphine, Michler's ketone, and a thioxan ton are contauied 
in the example of a photosensitizer. 

[0021] For the example of a thermal polymerization initiator, an inorganic peroxide (an example, potassium persulfate, 
ammonium persulfate), an azonitrile compound (an example, azobis cyano valeric-acid sodium) and an azo amidine compoimd 
(an example -) a 2 and 2'-azobis (2-methyl propione amide) hydrochloride and an aimular azo amidine compound (an example ~) 
A 2 and 2'-azobis [2-(5-methyl-2-imidazoline-2-IRU) propane hydrochloride, An azo amide compound (an example, 2, 2'-azobis 
{2-methyl-N-[l and r-bis(hydroxymethyl)-2-hydroxyethyl] propione amide), an azo compound (- azobisisobutyronitril, and 
example, 2, and 2 '2, 2'-azobis (2,4-dimethylvaleronitrile) -) Dimethyl -2, 2'-azobis (2-methyl propionate), dimethyl-2,2'- 
azobisisobutyrate, and organic peroxide (an example, lauryl peroxide, benzoyl peroxide, tert-butyl peroctoate) are contained. In 
addition, it is desirable to use the compound which generates gases other than oxygen (an example, nitrogen) in a polymerization 
reaction as a polymerization initiator added in an overcoat layer. Many of above-mentioned thermal polymerization initiators 
generate nitrogen in a polymerization reaction. If gases other than oxygen (an example, nitrogen) occur in a polymerization 
reaction, since air (oxygen contained) will be driven out of a layer with the generated gas, a polymerization reaction is promoted 
further. When forming an opening in a low refractive-index layer, many air (oxygen contained) is included in the layer. In such a 
case, if gases other than oxygen (an example, nitrogen) occur from the polymerization initiator added in an overcoat layer, the 
facilitatory effect of a remarkable polymerization reaction will be acquired. As for a polymerization initiator, it is desirable to use 
It m the range of 0.1 thru/or 15 weight sections to the monomer 100 weight section, and it is still more desirable to use it in the 
range of 1 thru/or 10 weight sections. 

[0022] Polymerization of [polymerization of monomer of each class] monomer is carried out with an electromagnetic wave 
exposure, particle radiation, or heating. These processings may be combined. When combining processing, it may carry out to 
comcidence or you may carry out continuously. In an electromagnetic wave exposure, it is desirable to use ultraviolet rays (UV). 
In addition, in UV irradiation, a photopolymerization initiator is used as a polymerization initiator. As the light source of 
ultraviolet rays, a low-pressure mercury lamp, a high-pressure mercury lamp, an extra-high pressure mercury lamp, a chemical 
lamp, or a metal halide lamp can be used. Especially a high-pressure mercury lamp is desirable, the exposure of ultraviolet rays - 
100 thru/or 2000 mJ/cm2 it is - thmgs - desirable - 300 thru/or 1500 mJ/cm2 it is - things - further - desirable - 500 thru/or 
1000 mJ/cm2 it is - things are the most desirable. In the case of particle radiation, it is desirable to use an electron beam (EB). In 
addition, even if it does not use a polymerization initiator especially in an electron beam (EB) exposure, it is possible to start a 
polymerization reaction. An electron gun can be used as a generation source of an electron beam. As for the exposure of an 
electron beam, it is desirable that they are 10 thru/or 200kG(ies), and it is most desirable that it is 50 thru/or lOOkG(ies) that they 
are 20 thru/or 150kG(ies) still more preferably. In heating, a thermal polymerization initiator is used as a polymerization initiator. 
Whenever [ stoving temperature ], and heating time are determined according to the class of thermal polymerization initiator. 
[0023] A [rebound ace court layer] rebound ace court layer has the function which gives damage resistance to a transparence base 
matenal. Furthermore, in this invention, a refractive index forms a rebound ace court layer as a high layer (1.55 or more), and the 
difference of the refractive index of a transparence base material and the refractive index of a rebound ace court layer is made or 
less into 0,1. As for the refractive index of a rebound ace court layer, it is desirable that it is [ or more 1.55 ] less than 1.90, and it 
IS still more desirable that it is [ or more 1.60 ] less than 1.70. It is desirable that it is 0.05 or less, as for'the difference of the 
refractive index of a transparence base material, and the refractive index of a rebound ace court layer, it is still more desirable that 

http://www4.ipdl.ncipi.go.jp/cgi--bin/tran_web_cgi_ejje 9/28/2006 



JP,2000- 1 1 1 706, A [DETAILED DESCRIPTION] Page 5 of 1 0 

it is 0.02 or less, and it is most desirable that it is 0.01 or less. In order for a refractive index to form a high layer, there are a 
means by which a refractive index forms a layer, using a high polymer as a binder, and a means to add the matter (for example, 
non-subtlety particle) with a high refractive index in a layer. As for a rebound ace court layer, it is desirable to adopt the latter 
means. It is convenient for the function which there is a function which strengthens the reinforcement of a layer in a non-subtlety 
particle, and gives damage resistance to the transparence base material of a rebound ace court layer. It is as having mentioned 
above about the polymer (and monomer for forming it) which functions as a binder of a rebound ace court layer. In order to obtain 
a high refractive index in a rebound ace court layer, it is desirable to add a non-subtlety particle. A silicon-dioxide particle, a 
titanium-dioxide particle, an aluminum oxide particle, a tin oxide particle, a calcium-carbonate particle, a barium-sulfate particle, 
talc, a kaolin, and a calcium-sulfate particle are contained in the example of a non-subtlety particle. Especially a titanium-dioxide 
particle is desirable. It is more desirable that they are 2 thru/or lOOOnm, it is desirable that they are 1 thru/or 2000nm, and it is [ as 
for the mean particle diameter of a non-subtlety particle, it is still more desirable that they are 5 thru/or 500nm, and ] most 
desirable that they are 10 thru/or 200nm. It is more desirable that they are 10 thru/or 90 % of the weight, it is desirable that they 
are 1 of the whole quantity of a rebound ace court layer thru/or 99 % of the weight, and it is [ as for the addition of a non-subtlety 
particle, it is still more desirable that they are 20 thru/or 80 % of the weight, and ] most desirable that they are 40 thru/or 60 % of 
the weight. In a rebound ace court layer or its coating liquid, a coloring agent (a pigment, color), a defoaming agent, a thickener, a 
leveling agent, a flame retarder, an ultraviolet ray absorbent, an antioxidant, and the resin for reforming may be added further. As 
for the thickness of a rebound ace court layer, it is desirable that they are 1 thru/or 15 micrometers. 

[0024] As shown in (b) of [quantity refiactive-index layer and medium refractive index layer] drawing 1 , a high refractive-index 
layer can be prepared between a rebound ace court layer and a low refractive-index layer. Moreover, as shown in (c) of drawin g 
1 , a medium refractive index layer may be prepared between a rebound ace court layer and a high refractive-index layer. The 
refractive index of a high refractive-index layer is 1,70 or more. It is desirable that it is [ or more 1.70 ] less than 2.40, as for the 
refractive index of a high refractive-index layer, it is still more desirable that it is [ or more 1 .75 ] less than 2.20, and it is most 
desirable that it is [ or more 1.80 ] less than 2.10. . The refractive index of a medium refractive index layer is adjusted so that it 
may become the middle value of the refractive index of a transparence base material, and the refractive index of a high refractive- 
index layer. The refractive index of a medium refractive index layer is 1.70 or more. As for the refractive index of a medium 
refractive index layer, it is desirable that it is [ or more 1,70 ] especially less than 1.80. It is desirable that they are 5nm thru/or 100 
micrometers, as for the thickness of a high refractive- index layer and a medium refractive index layer, it is still more desirable that 
they are lOnm thru/or 10 micrometers, and it is most desirable that they are 30nm thru/or 1 micrometer. It is desh-able that it is 5% 
or less, as for Hayes of a high refractive-index layer and a medium refractive index layer, it is still more desirable that it is 3% or 
less, and it is most desirable that it is 1% or less. It is desirable that it is more than H by the pencil degree of hardness of 1kg load, 
as for the reinforcement of a high refractive-index layer and a medium refractive index layer, it is still more desirable that it is 
more than 2H, and it is most desirable that it is more than 3H. 

[0025] It is as having mentioned above about the polymer (and monomer for forming it) which ftmctions as a binder of a high 
refractive-index layer and a medium refractive index layer. As for a high refractive-index layer and a medium refractive index 
layer, it is desirable that a non-subtlety particle is included. As for the non-subtlety particle used for a high refractive-index layer 
and a medium refractive index layer, it is desirable that refractive indexes are 1.80 thru/or 2.80, and it is still more desirable that it 
is 1.90 thru/or 2.80. It is desirable that they are 1 thru/or 150nm, as for the weight mean diameter of the primary particle of a non- 
subtlety particle, it is still more desirable that they are 1 thru/or lOOnm, and it is most desirable that they are 1 thru/or 80nm. It is 
more desirable that they are 5 thru/or 150nm, ****** which are 1 thru/or 200nm is desirable, and it is [ as for the weight mean 
diameter of the non-subtlety particle in a spreading layer it is still more desirable that they are 10 thru/or lOOnm, and ] most 
desirable that they are 10 thru/or 80nm. It is desirable that they are 10 thru/or 400m2 / g, as for the specific surface area of a non- 
subtlety particle, it is still more desirable that they are 20 thru/or 200m2 / g, and it is most desirable that they are 30 thru/or 
150m2/g. 

[0026] As for a non-subtlety particle, it is desirable to form from a metaled oxide or a metaled sulfide. A titanium dioxide (the 
niixed crystal of an example, a rutile, a rutile / anatase, anatase, amorphous structure), tin oxide, indium oxide, a zinc oxide, a 
zirconium dioxide, and zinc sulfide are contained in the example of metaled oxide or a sulfide. Titanium oxide, tin oxide, and 
especially indium oxide are desirable. A non-subtlety particle can use the oxide or sulfide of these metals as a principal 
component, and can contain the element of further others. A principal component means a component with most contents (% of 
the weight) in the component which constitutes a particle. Ti, Zr, Sn, Sb, Cu, Fe, Mn, Pb, Cd, As, Cr, Hg, Zn, aluminum, Mg, Si, 
P, and S are contained in the example of other elements. Surface treatment of the non-subtlety particle may be carried out. Surface 
treatment is carried out using an inorganic compound or an organic compound. An alumina, a silica, a zirconium dioxide, and an 
iron oxide are contained in the example of the inorganic compound used for surface preparation. An alumina and a silica are 
desh-able. Polyol, alkanolamine, stearin acid, a silane couplmg agent, and a titanate coupling agent are contained in the example of 
the organic compound used for surface treatment. A silane coupling agent is the most desirable. You may carry out combining 
two or more kinds of surface treatment. It may be processed combining the above. As for the configuration of a non-subtlety 
particle, it is desirable to have the shape of the shape of the shape of the shape of a grain of rice and a globular form and a cube, 
the shape of a spindle shape, and an indeterminate form. Two or more kinds of non-subtlety particles may be used together within 
a high refractive-index layer and a medium refractive index layer. 

[0027] The rate of the non-subtlety particle in a high refractive-index layer and a medium refractive index layer is 5 thru/or 65 
volume %. As for the rate of a non-subtlety particle, it is desirable that it is 10 thru/or 60 volume %, and it is still more desirable 
that it is 20 thru/or 55 volume %. A non-subtlety particle is used for formation of a high refractive-index layer and a medium 
refractive index layer in the state of a distributed object. As for the dispersion-medium object of the non-subtlety particle of a high 
refractive-index layer and a medium refractive index layer, it is desirable to use the liquid whose boiling points are 60 thru/or 170 
degrees C. the example of a dispersion-medium object ~ water and alcohol (an example, a methanol, and ethanol -) isopropanol, 
a butanol, benzyl alcohol, and a ketone (an example ~) An acetone, a methyl ethyl ketone, methyl isobutyl ketone, a 
cyclohexanone, ester (an example, methyl acetate, ethyl acetate, propyl acetate, and butyl acetate -) methyl formate, ethyl 
formate, propyl formate, butyl formate, and aliphatic hydrocarbon (an example -) a hexane, a cyclohexane, and halogenated 
hydrocarbon (an example and a methylene chloride -) chloroform, a carbon tetrachloride, and aromatic hydrocarbon (an example, 
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benzene, and toluene ~) A xylene, an amide (an example, dimethylformamide, dimethylacetamide, n-methyl pyrrolidone), the 
ether (an example, diethylether, dioxane, tetrahydro furan), and ether alcohol (an example, l-methoxy-2-propanoI) are contained. 
Toluene, a xylene, a methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, and especially a butanol are desirable. A non- 
subtlety particle can be distributed in a medium using a disperser. A Sand grinder mill (an example, bead mill with a pin), a high- 
speed impeller mill, PEBBURUMIRU, a roller mill, attritor, and a colloid mill are contained in the example of a disperser. A Sand 
grinder mill and especially a high-speed impeller mill are desirable. Moreover, reserve distributed processing may be carried out. 
A ball mill, 3 roll mills, a kneader, and an extruder are contained in the example of the disperser used for reserve distributed 
processing. 

[0028] The refractive index of a [low refractive-index layer] low refractive- index layer is less than 1.55. As for the refractive 
index of a low refractive-index layer, it is desirable that it is [ or more 1.20 ] less than 1.55, and it is still more desirable that it is 
[ or more 1.30 ] less than 1.55. As for the thickness of a low refractive-index layer, it is desirable that they are 50 thru/or 400nm, 
and it is still more desirable that they are 50 thru/or 200nm. It is as having mentioned above about the polymer (and monomer for 
forming it) which functions as a binder of a low refractive-index layer. As for a low refractive-index layer, it is desirable to form 
as a layer which has the voidage of 3 thru/or 50 volume % before formation of an overcoat layer. As for the voidage of the low 
refractive-index layer before formation of an overcoat layer, it is still more desirable that it is 5 thru/or 35 volume %. The opening 
of a low refractive-index layer can be formed as a micro void between particles or in a particle using a particle. It is more 
desirable that they are 1 thru/or lOOnm, it is desirable that they are 0.5 thru/or 200mm, and it is [ as for the mean particle diameter 
of a particle, it is still more desirable that they are 3 thru/or 70nm, and ] most desirable that they are 5 thru/or the range of 40nm. 
As for the particle size of a particle, it is desirable that it is homogeneity (mono dispersion) if possible. A non-subtlety particle or 
an organic particle can be used for a low refractive- index layer. 

[0029] The amorphous thing of a non-subtlety particle is desirable. It is desirable to consist of an oxide, a nitride, a metaled 
sulfide, or a metaled halogenide, as for a non-subtlety particle, it is still more desirable to consist of a metallic oxide or a metal 
halogenide, and it is most desirable to consist of a metallic oxide or a metal fluoride. As a metal atom, Na, K, Mg, calcium, Ba, 
aluminum, Zn. Fe, Cu, Ti, Sn, In, W, Y, Sb, Mn, Ga, V, Nb, Ta, Ag, Si, B, Bi, Mo, Ce, Cd, Be, Pb, and nickel are desirable, and 
Mg, calcium, B, and Si are still more desirable. The inorganic compound containing two kinds of metals may be used. Especially 
a desirable inorganic compound is a silicon dioxide, i.e., a silica. 

[0030] The micro void in a non-subtlety particle can be formed by making the molecule of the silica which forms a particle 
construct a bridge. If the molecule of a silica is made to construct a bridge, the volume will contract and a particle will become 
porosity. The non-subtlety particle which has a micro void (porosity) can be directly formed as a distributed object by the sol-gel 
method (each official report publication of JP,53-1 12732,A and JP,57-9051,B), or the depositing method (APPLIED OPTICS, 27 
or 3356-page (1988) publication). Moreover, the fine particles obtained with desiccation and a precipitation method can be ground 
inechanically, and a distributed object can also be obtained. A commercial porosity inorganic particle (for example, silicon- 
dioxide sol) may be used. As for the non-subtlety particle which has a micro void, it is desirable to use it in the condition of 
having distributed to the suitable medium because of formation of a low refractive- index layer. As a dispersion medium, water, 
alcohol (an example, a methanol, ethanol, isopropyl alcohol), and a ketone (an example, a methyl ethyl ketone, methyl isobutyl 
ketone) are desirable. 

[0031] The amorphous thing of an organic particle is also desirable. As for an organic particle, it is desirable that it is the polymer 
particle formed of the polymerization reaction (for example, emulsion-polymerization method) of a monomer. As for the polymer 
of an organic particle, it is desirable that a fluorine atom is included. As for the rate of the fluorine atom in a polymer, it is 
desirable that they are 35 thru/or 80 % of the weight, and it is still more desirable that they are 45 thru/or 75 % of the weight. The 
example of the fluorine-containing monomer for forming a fluorine-containing polymer is the same as the example of the 
fluorine-containing monomer for forming the binder polymer mentioned above. The micro void in an organic particle can be 
formed by making the polymer which forms a particle construct a bridge. If a polymer is made to construct a bridge, the volume 
will contract and a particle will become porosity. In order to make the polymer which forms a particle construct a bridge, it is 
desirable to make more than 20 mol % of the monomer for forming a polymer into polyfunctional monomer. As for the rate of 
polyfunctional monomer, it is still more desirable that it is [ 30 thru/or 80 mol ] %, and it is most desirable that it is [ 35 thru/or 50 
mol ] %. It is the same as that of the example of the polyfunctional monomer for forming the binder polymer which also 
mentioned the example of polyfunctional monomer above. 

[0032] It is desirable to carry out surface treatment to a particle (especially non-subtlety particle), and to improve compatibility 
with a polymer to it. Surface treatment can be classified into physical surface treatment like plasma electrodischarge treatment or 
corona discharge treatment, and the chemical cleaning which uses a coupling agent. It is desirable to carry out in the combination 
of chemical cleaning or physical surface treatment, and chemical cleaning. As a coupling agent, an ORGANO alkoxy metal 
compound (an example, a titanium coupling agent, silane coupling agent) is used preferably. When a particle consists of a silicon 
dioxide, the surface treatment by the silane coupling agent can carry out effectively especially. The alkyl ester (an example, 
methyl orthosilicate, ethyl orthosilicate, orthosilicic acid n-propyl, orthosilicic acid i-propyl, orthosilicic acid n-butyl, orthosilicic 
acid sec-butyl, orthosilicic acid t-butyl) of orthosilicic acid and its hydrolyzate are contained in the example of a silane coupling 
agent. The surface treatment by the coupling agent adds a coupling agent to the distributed object of a particle, is the temperature 
from a room temperature to 60 degrees C, and can carry it out by leaving a distributed object for ten days from several hours. In 
order to promote a surface treatment reaction, an inorganic acid (an example, a sulfuric acid, a hydrochloric acid, a nitric acid, a 
chromic acid, a hypochlorous acid, a boric acid, orthosilicic acid, a phosphoric acid, carbonic acid), organic acids (an example, an 
acetic acid, polyacrylic acid, benzenesulfonic acid, a phenol, polyglutamic acid), or these salts (an example, a metal salt, 
ammonium salt) may be added in a distributed object. 

[0033] The shell which consists of a polymer may be formed in the perimeter by using a particle as a core. As for the polymer 
which forms shell, it is desirable that it is the polymer which has saturated hydrocarbon as a principal chain. The polymer which 
contains a fluorine atom in a principal chain or a side chain is desirable, and the polymer which contains a fluorine atom in a side 
chain is still more desirable. Polyacrylic ester or polymethacrylic acid ester is desirable, and ester with fluorine permutation 
alcohol, polyacrylic acid, or polymethacrylic acid is the most desirable. The refractive index of a shell polymer falls with the 
increment in the content of the fluorine atom in a polymer. In order to reduce the refractive index of a low refractive-index layer, 
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as for a'shell polymer, it is desirable that 35 thru/or 80% of the weight of a fluorine atom are included, and it is still more desirable 
that 45 thru/or 75% of the weight of a fluorine atom are included. The example of the fluorine-containing monomer for forming a 
fluorine-containing polymer is the same as the example of the fluorine-containing monomer for forming the binder polymer 
mentioned above. A cross-linking functional group may be introduced into a shell polymer, and a shell polymer and a binder 
polymer may be chemically combined according to bridge formation. The shell polymer may have crystallinity. If the glass 
transition temperature (Tg) of a shell polymer is higher than the temperature at the time of formation of a low refractive-index 
layer, maintenance of the micro void in a low refractive-index layer is easy. However, if Tg is higher than the temperature at the 
time of formation of a low refractive-index layer, a particle does not weld and a low refractive- index layer may not be formed as a 
continuation layer (consequently, reinforcement falls). In that case, it is desirable to form a low refractive-index layer as a 
continuation layer by the binder polymer. In a core shell particle, it is desirable 90 volume % 5 thru/or that the core is contained, 
and 80 volume % 15 thru/or being contained are still more desirable in it. Two or more kinds of core shell particles may be used 
together. Moreover, a non-subtlety particle and a core shell particle without shell may be used together. As for the glass transition 
temperature (Tg) of a shell polymer, it is desirable that it is higher than Tg of a binder polymer. As for the temperature gradient of 
Tg of a shell polymer, and Tg of a binder polymer, it is desirable that it is 5 degrees C or more, and it is still more desirable that it 
is 20 degrees C or more. 

[0034] The micro void between particles can be formed by accumulating at least two or more particles. In addition, if particle size 
carries out the closest packing of the equal spherical particle (perfect mono dispersion), the micro void between particles of the 
voidage of 26 volume % will be formed. If particle size carries out simple cubic packing of the equal spherical particle, the micro 
void between particles of the voidage of 48 volume % will be formed. In an actual low refractive-index layer, since distribution of 
the particle size of a particle and the micro void in a particle exist, voidage is considerably changed from the above-mentioned 
theoretical value. If voidage is made to increase, the refractive index of a low refractive- index layer will fail. A particle is 
accumulated and a micro void can be easily adjusted by formation and adjusting the particle size of a particle to a value also with 
the moderate (it is not scattered about and a problem does not produce light about the reinforcement of a low refractive-index 
layer) magnitude of the micro void between particles. Furthermore, a uniform low refractive-index layer can be obtained on an 
optical target also with the uniform magnitude of the micro void between particles by making particle size of a particle into 
homogeneity. Thereby, although a low refractive-index layer is micro void content porous membrane microscopically, it can be 
used as the uniform film optically or macroscopically. 

[0035] By forming a micro void, the macroscopic refractive index of a low refractive- index layer becomes a value lower than the 
sum of the refractive index of the component which constitutes a low refractive-index layer. The refractive index of a layer 
becomes the sum of the refractive index per volume of the component of a layer. The refractive index of air is 1.00 to the 
refractive index of the constituent of a low refractive-index layer like a particle or a polymer being a bigger value than 1. 
Therefore, a low refractive-index layer with a very low refractive index can be obtained by forming a micro void. As for the micro 
void between particles, it is desirable to have closed within a low refractive-index layer by the particle and the polymer. If an 
opening is closed, also even in after formation of an overcoat layer, an opening remains in a low refractive-index layer. As 
compared with opening opened on the low refractive-index layer front face, there is also an advantage that there is little dispersion 
of the light in a low refractive-index layer front face in a closed opening. To the coating liquid of a low refractive-index layer, a 
small amount of polymer (an example, polyvinyl alcohol, a polyoxyethylene, polymethylmethacrylate, polymethyl acrylate, ' 
diacetyl cellulose, triacetyl cellulose, a nitrocellulose, polyester, alkyd resin) may be added. 

[0036] As shown in (d) of [overcoat layer] drawing 1 , an overcoat layer may be prepared on a low refractive-index layer. As for 
an overcoat layer, it is desirable to apply and form the coating liquid containing a fluorine-containing compound on a low 
refractive-index layer. As for the rate that the ingredient of an overcoat layer occupies the opening of a low refractive-index layer. 
It is desirable to carry out to under 70 volume %. It is more desirable that it is under 50 volume %, as for the rate that the 
ingredient of an overcoat layer occupies the opening of a low refractive-index layer, it is still more desirable that it is under 40 
volume %, and it is most desirable that it is under 30 volume %. Various means are employable, in order to leave the opening of a 
low refractive-index layer and to form an overcoat layer. For example, if the opening of a low refractive-index layer is formed in 
the condition of having closed by the particle and the binder polymer, even if it forms an overcoat layer by spreading, the opening 
of a low refractive-index layer remains. Moreover, viscosity of coating liquid may be made high so that the coating liquid of an 
overcoat layer may not infiltrate into the opening of a low refractive-index layer. However, the approach of adjusting the coverage 
of the approach particle size plugs up opening of the opening of a low refractive-index layer with a particle for the fluorine- 
containing compound in an overcoat layer as a particle of a fluorine-containing compound 20nm or more, or an overcoat layer so 
that It may become below 80 volume % of the opening of a low refractive- index layer is easy to carry out, and desirable. As for 
the fluorine-containing compound used for an overcoat layer, it is desirable that a fluorine atom is included in 35 thru/or 80% of 
the weight of the range, and it is still more desirable to contain in 45 thru/or 75% of the weight of the range. As a fluorine- 
containing compound, a fluorine-containing surfactant, a fluorine-containing polymer, and the fluorine-containmg ether and a 
fluorine-containing shiran compound are used preferably. Especially a fluorine-containing polymer is desirable. It is as having 
mentioned above about the fluorine-containing polymer (and fluorine-containing monomer for forming it) used for an overcoat 
layer, 

[0037] Any of anionic, cationicity, nonionicity, and both sexes are sufficient as the hydrophilic part of a fluorine-contaming 
surface active agent. In the fluorine-containing surfactant, a part or all of a hydrogen atom of a hydrocarbon that constitutes a 
hydrophobic part is permuted by the fluorine atom. The fluorine-containing ether is a compound currently generally used as 
lubricant. A perfluoro polyether is contained in the example of the fluorine-containing ether. The silane compound (an example, 
triethoxysilane (heptadeca fluoro - 1, 2, 2, and 2-tetradecyl)) containing a perfluoroalkyl radical is contained in the example of a 
fluonne-containmg shiran compound. When using a fluorine-containing compound as a particle, it is desirable to set particle size 
of a particle to 20nm or more, as mentioned above. As for particle size, it is still more desirable that they are 20 thru/or 60nm, and 
It IS most desirable that they are 25 thru/or 40nm. As mentioned above, as for the coverage of an overcoat layer, it is desirable to 
adjust to below 80 volume % of the opening of the low refractive-index layer before formation of an overcoat layer. As for the 
coverage of an overcoat layer, it is still more desirable that it is below 70 volume % of the opening of the low refractive-index 
layer before formation of an overcoat layer, and it is most desirable that it is below 60 volume %. Generally the coverage of an 
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overcoat layer is 2mg/m2. It is above. The thickness of an overcoat layer is 2 thru/or 20nm. As for the thickness of an overcoat 
layer, it is desirable that they are 3 thru/or 20nm, and it is still more desirable that they are 5 thru/or lOnm. 
[0038] According to an application, the layer except having stated above may be prepared in a [application of antireflection film] 
antireflection film. For example, in addition to a rebound ace court layer, on a transparence base material, a shielding layer, a 
slipping layer, and an antistatic layer may be prepared. A shielding layer is prepared in order to cover an electromagnetic wave 
and mfrared radiation. The antireflection film may have the anti glare function to scatter outdoor daylight. An anti glare fimction 
is obtained by forming irregularity on the surface of an antireflection film. It is desirable that they are 3 thru/or 30%, as for Hayes 
of an antireflection film, it is still more desirable that they are 5 thru/or 20%, and it is most desirable that they are 7 thru/or 20%. 
The antireflection film is applied to an image display device like a liquid crystal display (LCD), a plasma display panel (PDP), 
and an electroluminescence display (ELD) and a cathode-ray tube display (CRT). The transparence base material side of an 
antireflection film is pasted up on the image display side of an image display device. 
[0039] 

[Example] [Example 1] 

(Preparation of high refractive- index polymeric latex) To the 500ml glass three necked flask equipped with stirring equipment, a 
thermometer, and a reflux cooling pipe, 0.57g of 70-% of the weight water solutions of 300ml of distilled water and a dioctyl- 
sodium-sulfosuccinate salt (surfactant) and l.lg of potassium hydroxides were put in, and it stirred. The solution which dissolved 
0.1 28g (polymerization initiator) of potassium persulfate in 8ml of distilled water was added into mixed liquor, and mixture (bis 
(4-methacryloyl thiophenyl) sulfide 15g and methyl methacrylate lOg) was dropped at it in 3 hours. After dropping termination, 
the potassium persulfate solution was added again, heating stirring was continued at 80 degrees C as it was for 3 hours, and the 
polymerization was completed. The mean particle diameter of a particle of the solid content of the obtained latex was 0.1 
micrometers 25% of the weight. The refractive index of particle solid content was 1.65. 

[0040] (Preparation of the coating liquid for under coats) 1 Ig of 10-% of the weight water solutions of acrylic latex (ply mull HA- 
16, product made from Japanese Acrylic Chemistry) 3.5g, the above-mentioned high refractive-index polymeric latex 25.8g, 
moisture powder colloidal silica (ST-ZL, product made fi-om Nissan Chemistry) 0.4g, and the ethyleneoxide addition product 
(surfactant) of the nonylphenyl ether was added in this order, having put 751.3g of distilled water into the 21. stainless steel 
beaker, and stirring with an agitator (air DISUPA). After stirring mixed liquor at a room temperature for 1 hour, n-methylol 
melamine 8g was added, it filtered with the filter made fi^om polypropylene of 30 micrometers of apertures, and the coating liquid 
for under coats was prepared. 

[0041] (Preparation of a titanium-dioxide distribution object) The Sand grinder distributed the titanium-dioxide (primary-particle 
weighted-mean particle size: 50nm, refi:active-index:2.70) 30 weight section, the anionic diacrylate monomer (PM21, Nippon 
Kayaku Co., Ltd. make) 4.5 weight section, the cationic methacrylate monomer (DMAEA, Kohjin Co., Ltd. make) 0.3 weight 
section, and the methyl-ethyl-ketone 65.2 weight section, and the titanium-dioxide distribution object was prepared. 
[0042] (Preparation of the coating liquid for rebound ace court layers) 217.0g [ of the above-mentioned titanium-dioxide 
distribution objects ] and dipentaerythritol hexaacrylate 1 10.4g was added in this order, having put cyclohexanone 104. Ig and 
methyl-ethyl-ketone 61.3g into the 21. stainless steel beaker, and stirring with an agitator (air DISUPA). After stirring for 30 
minutes at a room temperature, shading mixed liquor, 5.44g (the IRUGA cure 907, Ciba-Geigy make) of photopolymerization 
imtiators and 1.81g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of photosensitizers were added. After stirring mixture 
at a room temperature for 1 hour, it filtered with the filter made from polypropylene of 1 micrometer of apertures, and the coating 
liquid for rebound ace court layers was prepared, 

[0043] (Preparation of the coating liquid for low refractive-index layers) After mean particle diameter added 3g (KBM-503, 
product made from Shin-etsu Silicone) of silane coupling agents, and 2g of 1-N hydrochloric acids to 200g (a methanol silica sol, 
product made from Nissan Chemistry) of methanol dispersion liquid of the silica particle which is 15nm and stirred at the room 
temperature for 5 hours, it was left for three days and the silica particle dispersion liquid which carried out silane coupling 
processing were prepared. Isopropyl alcohol 58.35g and diacetone alcohol 39.34g were added to the 35.04g of the above- 
mentioned dispersion liquid. 1.02g (the IRUGA cure 907, Ciba-Geigy make) of photopolymerization initiators and 0.51g (kaya 
KYUA DETX, Nippon Kayaku Co., Ltd. make) of photosensitizers were dissolved in isopropyl alcohol 772.85g, and 25.6g 
(DPHA, Nippon Kayaku Co., Ltd. make) of mixture of dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate was 
added further, and it dissolved. 67.23g of obtained solutions was added into the mixed liquor of the above-mentioned dispersion 
liquid, isopropyl alcohol, and diacetone alcohol, mixture - the room temperature during 20 minutes - each - what ~ it filtered 
with the filter made from polypropylene of 1 micrometer of apertures behind the bottom, and the coating liquid for low refractive- 
index layers was prepared. 

[0044] (Preparation of the coating liquid for overcoat layers) Perfluoro decyltrimetoxysilane (non-cross-linking) was dissolved in 
the fluonne system solvent (FURORINATO FC-77, 3 M company make), and the solution was prepared 1% of the weight. This 
solution was used as coating liquid for overcoat layers. 

[0045] (Creation of the antireflection fibn) Corona discharge treatment of the polyethylene terephthalate (PET) film (refractive 
index: 1.66) which is 188 micrometers was carried out, and on it, thickness used the bar coating machine, applied the above- 
mentioned coating liquid for under coats, dried at 160 degrees C, and formed the under coat (refi-active index: 1 66) The thickness 
of an under coat was 0.07 micrometers. On the under coat, the bar coating machine was used, the above-mentioned coating liquid 
for rebound ace court layers was applied, and it dried at 120 degrees C. The air-cooling metal halide lamp of 1 60 W/cm is used 
and they are illuminance 400 mW/cm2 and exposure 600 mJ/cm2. Ultraviolet rays were irradiated and the rebound ace court layer 
(refractive index: 1.66) was formed. The thickness of a rebound ace court layer was 6 micrometers. On the rebound ace court 
layer, the bar coating machine was used, and the above-mentioned coating liquid for low refi^ctive-index layers was applied, and 
was dried at 120 degrees C. Next, like the rebound ace court layer, ultraviolet rays were irradiated and the low refractive-index 
layer (refractive index: 1.40) was formed. The thickness of a low refractive- index layer was 0.072 micrometers. On the low 
refractive-mdex layer, the wire bar of #3 was used, the above-mentioned coating liquid for overcoat layers was applied, and it 
dned for 5 minutes at 100 degrees C. Ultraviolet rays were immediately irradiated by illuminance 400 mW/cm2 and dose 600 
mJ/cm2 using the air-cooling metal halide mercury lamp of 160 W/cm, and the overcoat layer was formed. The thickness of an 
overcoat layer was 20nm. The antireflection fihn was created as mentioned above. 
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[0046] (Evaluation of an antireflection film) 

(1) In the 380-780nm wavelength field, the spectral reflectance in 5 degrees of incident angles was measured using the spectral- 
reflectance spectrophotometer (Jasco Corp. make). A result is shown in drawing 1 . 

(2) Since average reflectance acid resistibility ability was so good that a reflection factor is small in a large wavelength field, it 
asked for the average reflectance in 450-650nm from the measurement result of a spectral reflectance. A result is shown in the 1st 
table. 

(3) After carrying out gas conditioning of the damage resistance antireflection film for 2 hours on the conditions of the 
temperature of 25 degrees C, and 60% of relative humidity, according to the pencil degree-of-hardness evaluation approach which 
JIS-K -5400 specifies, the degree of hardness a blemish is not accepted to be at all by 1kg load was measured using the pencil for 
a trial which JIS-S -6006 specifies. A result is shown in the 1st table. 

[0047] [Example 2] 

(Preparation of the coating liquid for medium refi-active index layers) 0.14g (the IRUGA cure 907, Ciba-Geigy make) of 
photopolymerization mitiators and 0.04g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of photosensitizers were dissolved 
in cyclohexanone 151.9g and methyl-ethyl-ketone 37.0g. Furthermore, after adding the 6.1g of the above-mentioned titanium- 
dioxide distribution objects, and 2.4g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of dipentaerythritol pentaacrylate and 
dipentaerythritoi hexaacrylate and stirring for 30 minutes at a room temperature, it filtered with the filter made fi-om 
polypropylene of 1 micrometer of apertures, and the coating liquid for medium refractive index layers was prepared. 
[0048] (Preparation of the coating liquid for high refractive-index layers) 0.06g (the IRUGA cure 907, Ciba-Geigy make) of 
photopolymerization initiators and 0.02g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of photosensitizers were dissolved 
in the 1152.8 g cyclohexanone and the 37.2 g methyl ethyl ketone. Furthermore, after adding the 13.13g of the above-mentioned 
titanium-dioxide distribution objects, and 0.76g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of dipentaerythritol 
pentaacrylate and dipentaerythritol hexaacrylate and stirring for 30 minutes at a room temperature, it filtered with the filter made 
fi-om polypropylene of 1 micrometer of apertures, and the coating liquid for high refiractive-index layers was prepared. 
[0049] (Creation and evaluation of an antireflection film) The under coat (reflective index: 1.66) and the rebound ace court layer 
(refractive index: 1.66) were formed on the transparence base material (refractive index: 1.66) like the example 1. On the rebound 
ace court layer, the bar coating machine was used, and the above-mentioned coating liquid for medium refi*active index layers was 
applied, and was dried at 120 degrees C. Next, like the rebound ace court layer of an example 1, ultraviolet rays were irradiated 
and the medium refractive index layer (refractive index: 1.72) was formed. The thickness of a medium refractive index layer was 
0.081 micrometers. On the medium refractive index layer, the bar coating machine was used, and the above-mentioned coating 
liquid for quantity refiractive-index layers was applied, and was dried at 120 degrees C. Next, like the rebound ace court layer of 
an example 1, ultraviolet rays were irradiated and the high refractive-index layer (refractive index: 1.92) was formed. The 
thickness of a high refiective-index layer was 0.053 micrometers. On the high refractive-index layer, the low refractive-index 
layer and the overcoat layer were formed like the example 1, and the antireflection film was created. About the created 
antireflection film, a spectral reflectance, average reflectance, and damage resistance were evaluated like the example 1. The 
result of a spectral reflectance is shown in drawing 2 , and the result of average reflectance and damage resistance is shown in the 
1st table. 

[0050] [The example 1 of a comparison] 

(Preparation of the coating liquid for under coats) 1 Ig of 10-% of the weight water solutions of acrylic latex (ply mull HA-16, 
product made from Japanese Acrylic Chemistry) 17.5g, moisture powder colloidal silica (ST-ZL, product made fi-om Nissan ' 
Chemistry) 0.4g, and the ethyleneoxide addition product (surfactant) of the nonylphenyl ether was added in this order, having put 
763. 3g of distilled water into the 21. stainless steel beaker, and stirring with an agitator (air DISUPA). After stirring mixed liquor 
at a room temperature for 1 hour, n-methylol melamine 8g was added, it filtered with the filter made fi-om polypropylene of 30 
micrometers of apertures, and the coating liquid for under coats was prepared. 

[0051] (Creation and evaluation of an antireflection film) The antireflection film was created like the example 1 except having 
used the obtained coating liquid for under coats. The refi-active index of an under coat was 1.52 and thickness was 0.07 
micrometers. About the created antireflection film, a spectral reflectance, average reflectance, and damage resistance were 
evaluated like the example 1 . The result of a spectral reflectance is shown in drawing 3 , and the result of average reflectance and 
damage resistance is shown in the 1st table. 
[0052] [The example 2 of a comparison] 

(Preparation of the coating liquid for rebound ace court layers) Dipentaerythritol hexaacrylate 180.4g was added, having put 
cyclohexanone 104. Ig and methyl-ethyl-ketone 61.3g into the 21. stainless steel beaker, and stirring with an agitator (air 
DISUPA). After stirring for 30 minutes at a room temperature, shading mixed liquor, 5.44g (the IRUGA cure 907, Ciba-Geigy 
make) of photopolymerization initiators and 1.81g (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) of photosensitizers were 
added. After stirring mixture at a room temperature for 1 hour, it filtered with the filter made from polypropylene of 1 micrometer 
of apertures, and the coating liquid for rebound ace court layers was prepared. 

[0053] (Creation and evaluation of an antireflection film) The antireflection fihn was created like the example 1 except having 
used the obtained coating liquid for rebound ace court layers. The refi-active index of a rebound ace court layer was 1.54, and 
thickness was 6 micrometers. About the created antireflection film, a spectral reflectance, average reflectance, and damage 
resistance were evaluated like the example 1. The result of a spectral reflectance is shown in drawing 4 , and the result of average 
reflectance and damage resistance is shown in the 1st table. 

[0054] The antireflection film was created like the example 2 except having used the coating liquid for rebound ace court layers 
prepared in the example 2 of the [example 3 of comparison] comparison. The reflection factor of a rebound ace court layer was 
1.54, and thickness was 6 micrometers. About the created antireflection film, a spectral reflectance, average reflectance, and 
damage resistance were evaluated like the example 1. The resuh of a spectral reflectance is shown in drawing 5 , and the result of 
average reflectance and damage resistance is shown in the 1st table. 
[0055] 
[Table 1] 

The 1st table Reflection Transparence support Under coat HADOKO Inside and quantity Spectrum 
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Average Blemish-proof prevention film Body refractive index Refractive index TO layer refractive index Refractive-index layer 

Reflection factor Reflection factor A sex fmit 1 1.66 1.66 1.66 Nothing Drawing 2 1.11% 2H Fruit 

2 1.66 1.66 1.66 It is. Drawin g 3 0.32% 2H Ratio 1 1.66 1.52 1.66 Nothing Drawing 4 1.67% 2H Ratio 2 1.66 1,66 1.54 Nothing 

Drawing 5 2.07% 2H Ratio 3 1.66 1.66 Those with 1.54 Drawing 6 0.43% 2H [0056] The 

transparence base material side of the antireflection film created in the [example 3] example 2 was stuck on the screen of a liquid 
crystal display. The obtained liquid crystal display showed good acid-resisting ability. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



m)B*immfnf (jp) 02) ^ |^ ^ ^ (a) OD^wmKiiH*^ 

#iiB2000- 111706 
(P2000-ni708A) 

(43)^li B ¥^12^4^21 B (2000. 4.21) 

(BDlntCL' mnP,n FI f-73-r(##) 

G0 2B 1/11 C0 2B 1/10 A 2K009 



Mycoses FD (^13M) 



(21)tUS#^ 


4$S¥10-292841 


(71)tmSA 000001^201 








(22) HUH B 


7JE£10^ 9 ^ 30 B (1998. 9. 30) 














#«;i|«WM«!*it>m2io»«i «±Jf* 












(74)^^A 100074675 






#3a± Will mm 






Ff—Mf^y 2X009 AAD4 AA05 AA06 AA15 BB24 






0C09 0C26 



@4) m^<o4im} R»m±mttJt:xf^n^m^-^itmm^^m 



(57) [!I*«J] 

1. 5 5JaJiWStlT^$r*-r-&T^0li, 1. 5 5 

a±ff)mifrm^^-r^j-^-)':^-hmiiXi/i . 55* 



(a) 

/ y y /\ 



-6 

-3 
-2 



-1 



(c) 

V / y / 





-6 
-5 



4 

-2 
-1 



IZ 



(b) 



^3 



(d) 




^^^^ 



-2 
-1 



[ff^fli ] 1-5 5VA±(^miixm^^-rhmm^ 

f*. 1. 5 5JjLt(^Stff^Sr*-rSTM0Ji, 1.5 5 
m±<0)gtff^S:*-f-a>'N-K3-fJSt5J:tXl. 5 5* 

1. 7 OULhtOStf^Sr^r-r^iSStfT^JlSr^L. JSS 

[is*if6] >'N-b'3-h;ii:©etff^;ii:coraic, 

t>f$«iOg!>T*J; 0 i>ffii^if^]a5tciettOS*tl?6ih 
[fS^flS 1 ^*Ja 1 JbM 7 eov ^-m^^-^fcilBaco 

to 0 0 n 

[0002] 

[ta!*<OS'f*r] RWfiSitJMti. Jg^a^^Jia (LC 
D) . 7'^:^-7'7-''f:^ru^>'^**>'i' (pdp) . xu^^ 
^a;^5;^^■y-b>'X7=■'^X7'^•^ ( E L D ) fiit^* 
(CRT) coj:d^«^^Hfi^^iS«t=^ft'^ 

lie{±, -fk^^^ ( C V D ) ( P V D ) StC 

886 0-144 7 0 2^, Is) 6 1 - 2 4 5 4 4 9^, PI 



i(2) 000-1 11706 <P2000-11 1706A) 

6 2-1 7 89 0 l-§-iSj:tX!^iB^9-l 9 7 10 3-^ 
[0003] mm^z^trz.. omRSihJKSrJF^ 

fiE-^S:fi1£tC-pV^T{±, #^836 0-5925 0#. # 
} rara59-5040 1-f-. !|traT2-245702^. 
1115-13021^, 1318 -11 04 0 l-^tJit/PIS 
- 1 7 9 1 2 3^(r>ilr'jm,Zimifhh. 

I [00041 mmiMfnm^m^h t-c m . ^ivx3 

(TAG) 7'^;^A*^fttlllg{cfflv■>^>^^TV^§. y-^^t' 

\^a-hmt(r>mzTm*)mt:m-fx. mm^nwt^^ 

t [0005] 

-b/ko-xxj^x/l-^ ;PA Sr®BJ3fe:^ -SKStl* 

h i,m-\,zKM-km±'th (RW*Sr<ST§-»i:4 ) ^tifi 
^^ )j£;Jt'J-?-7-^;bAS:fiML7tRtt|56jl:M-t'{i, ^crM. 

•fe;po-xx^T->w7'f;i'A{±®DT*A<^< . Tm*)m 

p) yPAOi d^SlJT$<7)«vi ( 1 . 5 51JU:) ^m%¥fW 



i(3) 000-111706 (P2000-111706A) 



a . mmm^M^ mm^^?:m\ i ^ s t h 

[0006} 

( 1) ~ ( 7 ) co^mm±\siiiXxrFti ( s ) c7)®ia^ 

(1) 1 . 5 5Ul±<0SJf^^*-rSSBB3d^> 1 . 
5 5Jil±c0St»f*^*^-&TM'5Ji. 1. 5 5m±cO@ 
t(f^^:fr-t^yN- h'n- hBfc J:^^' 1 . 5 5*jt<^JStff 

to. imTr*>^K*fR6ihM. 

(2) SBB3a^*<. ^'Jx;:^x;l^7'f;l'A*»/?>55rS 

( 1 ) iztm<7)Rmmjtm. 

( 3 ) T^o«*-\ mmi^-ti^v^-tfzity -y 

Lx^ts ( 1 ) izidM<^mm±m, 

(4 ) insnasi^^sr^t^ ( 1 ) tcie 

[0 0 07] (5) -'N-Ka-hJgi:«Siif^iit<Oia 

iz. 1. 7 0JjLIico®tfr^^^i-^SStff^Ji^*L, 

{ 1 ) iZsSSt<^KmmjkM. 

{6) fs-\iri-hmf^mmmmtcr>mz. i. 70 

St/f*J: 0 tffiV^ ( 5 ) (cieKc7)Klt|JSi:M. 
( 7 ) fiSSf*ei^±tC. 2 JbS2 0 n mO/g$ &:#-r 

( 8 ) ±15 ( 1) TbM ( 7 ) tfOV>^ix*»— olcieSSOR 

mm±m . mm^wmmm.wnmm t i p ice 

[00083 

i^m<o^M) mmm^^i-^ (1.7 omi^o) ^qh^ 
hma, mBn^mzmm\tin^-ri,rzif>i,zmf'^it 



(1.7 OifejfSTS) 0 ) . SBj^J#(!|si:<7)SJff^coll!£p' 
bilc7)g!ff^^lS< (1. 7 0l.:l±lC) LT. SBJSj# 

(0009 ] 

iai<o ( a ) tc^-tsifteihKJi. SBSSiit* { 1 ) . 
Tm*)m (2) , >N-K3-F;i (3) . -eu-cffijstff 

(1) , Tm^m (2) . ^N-H3-hs (3) fcit/ 
(sssf^Ji ( 6 ) tt. \:xr<rmm^m^-rhm^m^^ 
-rs. iRstff^s ( 6 ) <nmm^< 1. 55 s^b^sw 
f^s ( 1) cominm^Tmom ( 2 ) ^7)JS4ff*^>'^-h-3 

0. imTTft&^h^si*-rs (mr. . 

[0010lHl<0(b) (c^i-^|»±M{±. asa^ 
( 1) . TMO® (2) , yN-Hn-m (3) . 

«stff*® ( 5 ) , LxiSimnfmrn ( 6 > <^\m<^m 
m^^^i>. m^n^m^ ( 1 ) . T^oa ( 2 ) . 

- H3- hJi ( 3 ) , «JSt>f$« ( 5 ) tSJ:tXfflt@*f¥ 
a ( 6 ) {i, iaT«Mf^&8IJ&-ri.gtff*&*-ri.. (K 

s^^Ji ( 6 ) <r>mmm< I. 5 5 ^m^R^nn^ ( 1 ) 

<?)St;f*-TMO/i (2) c7)®Sf*i=J>N-F3-FJi 
( 3 ) <OSt»f^<l^B»f^ ( 5 ) <OJBtff^ 

[oomaicTXc) (c^n-r^i5&itj«{±, 

(1) . TMOJl (2) . yN-H3-bJi (3) , 

4"JS*f*Ji ( 4 ) . ;i?®sf*ii ( 5 ) . -e- UT1K®*T* 

a ( 6 ) cOJiBif cr)jHt)jg^:frt-i. . ( 1 ) . 

TMOa (2) , VN-Krj-F« (3) , SSiff^S 
( 5 ) i3j:J/i&@tlf$S ( 6 ) {±, mTtOMf^^)Wr 

&st^*^*-r&. ffistff^ii ( 6 ) <7>min^< i . 5 

S^SHfl^i^f*: ( 1 ) cJOSlff^NTMOfl ( 2 ) cOStIf 

^%^N- F 3- ( 3 ) <^mtfx^<^m^mm ( 4 ) 
[ooi2]iaico(d) ^zw^-tmm±mi. m^m 

m^{l) . TMOJI (2) , yN-FrJ-F« (3) , 



!(4) 000-111706 (P2000-111706A) 



'pmmmm < 4 > . ismiftmm ( 5 ) . i&mmmm 
( 6 ) , LT5f-M'-3- hJi ( 7 ) cntmc^mmfS. 

SrW-ri.. ^BBS:^^* ( 1 ) . -P^O® ( 2 ) , ^N-H 

3-M ( 3 ) . ias*f*s ( 5 ) i5xx/i&mmmm 

( 6 ) ti. ±fa ( c ) i:ISItrafil^)SJg.-t-Sg*f*5-^ 
(27^^2 0 nm) , -?-fiOffit»f^«KMB6ifcMt{ii: 

[0013] mm^m ^ifeH^-cii. g&f^*iis;v^ 

(1.5 5UUl<7)) JtBJS:J$f^^fflV^& . 3SBflSj#*t7) 
m^mii. 1. SSJiLhl. 9 0*8iT'*>'&vli:*>'if* 
L<, 1. 6 0U±1. 7 0^mX'hhZbif^^t^iz1S- 

^£/X:J'>'-4, 4' ;Ut:^^-U—h, ^f'jy^ 

BJS»*tf03KSii^(± . 8 0 % JJLht'S) :: i: *W ^ L 
<. 8 6%Ja±T$)Sifc*«'$^.fc»iLv\ SBSil^t 
#:W^>fX{±. 2. 0%JaTT'*>Sifc3{i^if^U<. 
1. 0%mTf$>&^i:A«$^>lciff^Lv\ 
[0014] Cr^O^] T^OJlii. ^aB^«st>'\ 

?f>li, *?|BJT'{4. TMO^^SJJf^A^SV^ (1.5 

oa<^)g#f*i:<oii?: 0 . 1 mTtc-rs . OJKOS 

1. 5 5m±i. 9o^mx'hh:itt/^ntL 
<. 1. 6oijUii. iom^Thhzbt(^^h\zm. 

{4. 0. 0 5JilTT$)^,ri:*i»t L<, 0. 0 2UT 
-Cab.?>^t*i$4.tc»^L< , 0. 0lOTT'*^^fc 

lc{4, *HgiiS«i^coJ; d^S5jDmt4=5ri.^</)NatcL 

twitLi,^. Tm'om<r))<^ y-f-hL-xm^^hmvi 

y-ymMcr>J\u*rym.'i-ff:>Wi^-^tJtir^'}-?-^m^^ 



&^y(D^^u-yy^^b b fC<4. Lv^. 
[00151 etff***^VV-t?Uv-cOW-{4. --KUb'X 

(4-;<:?:7'Ja>f/l'f-:t7xy^S/) ;:^7P7-f h\ ^ 

=3fS/-7x-;W-4' -;>< b^i^7x— ;Pf-::1-X-7';K 

r^— h b'^y-^'y^j^-zub ^oRfCTif 4.ixi>*''; ^ 

7x::i;UfccORlETl#^>:n.-&4^U7x-U-yx;l^7-f K 

xx/^mmm^^?.^^^]y'^y?^yi<v-?-tifmziif 

^^tcffiffl-r -S Zbi)mtL\<\ ^ X •/ ^ 4'<?D--K 'J v 
-«a-?<^¥i^3K[@{±. 0. 0 17!r^ljumT'fcS^i:** 
MtL<. 0. 0 27bMO. 5//m-C'*)l>^ t**^*^*; 
iff^Lv^, TmK)mcr>mif>mi,zit, yt^V-^-coyy--/^ 

TMO^COH^ti, 0. 0 IJb^l umXh^ 
:ibi)mt.L<. 0. 05;r!)M0. 3/xmT'*4C:fc*>' 
^hizlS-tLW 

[0016] iTm'0Btm(r)mizmm'rh=f:y7-i 
rm'omm\-<r>m (/n-k^-sji. 'pmtnmm. mm 
mmm. i&mafmm. :t-v'^'-3-h«) «±. v^-rixt 

-it^mcTiJU yr-bLxmrnr^. =ey?~ii. m 

^mb-tcr,Tcom<r)^±^j:m-^^mb ^mmzmm-T^ 

co«-&R^E*^3i^t-r J; ? (cRMRfeitK^^tt-r-S i b 
^WJy*. ry^-TbKa. hH^i'' 

J; o -C, y-7-{4 , x^ yft^l&tt'fb^lSii-C 

[0017] S-^trnJil^hc^^ry V-iOtt«S>-&V^ 

(4^i=^^8jt(4, «-BO<itgfeJ;l^#Jic7)y^^ v^'-OlS 
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!i^';^-iow={±, ii« iiiss*;) 
[0018] {sstff^ST'ti, vcMmmmmim\^:r^') 

j-i~a-hmxi±. -ty vm^v-^-^^u yy-t l 
^y-7-(mx.a. y-^mmm:r.^uyitT-mm'ty'? 

^mtmrni^mtix^^h, 

[0019] 2flai2JLh<^x^u-ytt:i^$&Wa2r*-r-&t 

)l'(r>mi,zli, JO-UyVU^-ll-. 1, 4-->^o'v^ 
^>':?'X«JX'J 1 — M;p(f-a-;U7'a 
MJ^^n— /ux^'y. i^'^yrJ'xuxy 1 — 

jV. 1, 2. 4->'^D's=Sr-«fy— ;K'J'>U-^>'^ 



Ojf^n—ji^yvt^'^y^ ^y^-xyx'ji — -J^y 
^ X y X U h j; tX*f U 1/ rJ' y *f U Jt-/U*<iff ^ 

Lv>. y 'ymsm;x.^i^y'\Si^ma'^y-7~cr>mi<zi,i. 
y )V:^x3:^\yy ^ y (fiaj, ^/Uitox^i^y. t'::i>;T 
yy)V:^y^ Y . 'rhyy}l':^rtx.^\yy. 'sdr-!f7;l' 
:toTotu-:y, 7;U5i-o-2. 2-£^';^f-/P- 
1. 3-v=:t=^y-;W) , 7"/ai-{t;b'r:;Wx— r;ki5J: 
V^y ■ymwmTJU:j-}\^bT^ jvmtfzii^ ^ 9 
l!t<Oxxx;WA^'-^SixS, iemhcOx^U'yttm 

U;l/^x^;l/. r:7'J;H!2-xf-;l^'vdri^-'l^) . "ty 

:7y;Pg?x^;U, ^^^'^^yyUitT'f-;!^, xf-l/^i/'jn 
-/ui/';^ ^ ^"j u~ h ) , x-f-uytiXx/^comm^ 
(M. xi-uy, 'Ji:—ji^y-\fy. t'— yph;u-x:x. 

r;!^) , b'^L^uxXT^/U (CT, WfMt'-jl-. y' 
objJ-yigb'^;K S^lgb'^z/l-) . T^"J/1^T5H 
(011. N-tert7'^/t^r:7'J/I^7'S h\ N-i':J'n'vde 

^y^-im^^-^hitx. 3?;Ky v-«>sv^{i-am:i 
[0020] L^mizim-thm-^iimn m^mmi 
St. m^mmmhh^^mm) izmtxmM-rt. 
m^m\(r)mmw^t.fzi.i.^^^\t»m.^m^ 

y:s.yyWi. O'V-o-s. ^yVy^^yy^.. 
^yic^i^YW. ir:^~jm. ryhy^yym. 
'^v-yhym. rv^-^. wm^. 2, 
)V^ivVi{y{c^^. 'Jy~i\^y ^Y\Y.-^'W^. yiv:^ 
nT^y\^-^^mi'^^y~ivif^-'^Mmj^hh. r-t 
vy :!^yymr>mz\i.. 2. 2-'J:r.h^i^T-^Vy :il 
yy. p-'J^^)VT-^hyx.yy. i-bHn^rS^i'* 

y^^)\^y^=~)V'yhy. 1 -b Hn=3f->>-^n^drv-;U 
^i-ZU^rhy. 2-^^;P-4 -^^;l^^^-2-^: 

li'y it y y 7'ob*:t7 X y yfc J:t/2 -'<y v^/u- 2 - 
v-v^zi^Tsy- 1 - (4-^;W7*yy7xri;w) - 
r^yyifiisitLi,. ^yv^ymnmf,zi,t. o-v^ 

>';<-f-;Px— r;U. '^.yyM l^x^ypx— r/l^tJ J:tX'<. 
yy-f VTobVUx— r/PA^^^fiS. ^yy^x 
y>-^c7)^)tc{±, 'O-y'^xyy, 2, 4->'':7an< 
yYyj.yy. 4. 4-v':5'DD^yy7xy ytj^y 

>'H»c7)gii)ic:{J, 2. 4, e-Y'<)j^'i-)V^yY4)Viy 

y j.-ii^y^ry^y ^y:^^i^\^*^^tixh. 3Kfi^PI4& 
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[0021 ] mm-^m!tii^'\<^mizii. mmim^m 

A) . TYT^i^yit-^m. 2,2' -TVfX 

i'Jyit-^Vus (m. 2, 2* -rvt-xC2 - (5-^ 
f-yl— 2 - >f S r VU y- 2 - >f ;P ) rD-''cy«S! 
iS) , TVTS h'-fb-^ (i?iJ. 2.2' -ryt'X (2 
-^■^/I'-N- C 1 , 1' -b';^ (h Ko4fi^^^;t^) 
- 2 - b Ho^j^x^;P3 roe:t>T 5 K ) , TV^t 

2, 2' -rrbx-^yy^o^b>j;i^. 

2.2'- rV'b'X ( 2 . 4 - i^X ^)VJ<.\yn - Y U 
/W) , £/';<f-;U-2, 2" -ry'b'x (2-^^;l<'7-0 

mmz}.i^% {iz^±Kx\^hwm) i}^^<-^±ti-z\^ 
(i. tyv-i oofiigpicwtT, 0. ij^Mi5a 

[0022] [=g-«(7)ty-7-COS-^5!0;ii] V— £7) 

T^tTixfcv^, mmmMtrtm-k. m»m (uv) 

'9m<r>^Mm±. 1 0 0:P7M2 0 0 0mJ/cm2 
i>^h**ffat<. 3007^S1 500mJ/cm2 X' 
S>tZbtfiZ(=l>zMtl.<5 0 0Jbm.l OOOmJ/c 

^b'-A (EB) im^^&^ti)mi.L\,K ^t5. 



b'-A (EB) 918^•C'^±, mzm^mmit:ikmL^j:< 

^b'-ACO^fiti. 1 07l»M2 OOkGyTft^di: 
L < , 2 o;r^^ l 5 O k G y tifi^ i^iZ 
Mt.L< 5 OTbSl O0kGyX'hi>Ztiii^hntL 

[0023] [VN-Hrr-h-a] yN-Kr?-bJl{±. 3S 

fmmiizmm^^n^-r?>mm^^-r?>. * 

^BBT'Ji. ^N-K3-heS:l5tfr^*<ii;v^ ( 1 . 5 

-h^fOSiff^kcoaS-O. iJjlTtc-f-S. 
hS<7)SM^{i:, 1. 5 5lii.±l. 9 0^mX'h^:zb 

timtL<. 1. eoj^xhi. 7 o*)ii-cS)S^t*»'$ 

mifrmt<^mi, o. 0 5i?jTX'h&:ittimt.L<. 
0. 0 2i:jrx'hi>^bif^^i>izntL<. 0. oim 
TX'htzti}mi>ntL\<\ m^mt^^^mimm-r 

T;l&ffM■r&#St®!ff**^»V^!feK ills 

\,\ /\-va-hm<7>/<>( y:$''~t Lxmrn-tt^'j-? 
if^{zi^^}^\.\ immtfco^i-^m-mi. \.tm2 

00 0 nm-CibS^i:*»'iif^L< , 27^^1 0 00 nm 
T-^bSJltT&iiOift L<. 57^^5 0 0 nmT'fc-SC: 
i:3&5Si5K:iffaL<. 1 07!jlg2 0 0 nniT:'$)-&^: t*« 

(n^m.(r>ijm.9 9m.m.%X'hh^bifnti.<. lo 

:njM9Oa«%T*)-5ik3{)*J:0»*L<, 20TiKa 
0*»%f*>-l.ii:A*$^(ciEFiL<, 40;bS60S 

^cnm^mi.z{i. ^^iz. mm\ mn. vm) . 
^m±m'^^^nmmm^:mntxhx\>\ /\-Y^-h 
[00241 [smmmmis xr/'^mm^m ] a i «o 

(b) (CTK-Tidc, ^s-Ya-hmtiSMifr^mtcn 
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a. 1. 7 oiii±vh^. m^tfimmcrtmifimii. i. 

7 0m±2. 4 0^ThtZti3<18-tL<. 1.7 5 
m±2. 2 0*^T'ftl.^fc*''^f>WTiL<. 1. 8 
0W±2. 1 0*?iT'fe&::i:*»'fit»iLV\ . 4"^ 

cOStff^fi. 1. 7 0JJUiT'*)l.<, cf'Stff^^coStff^ 
ti. 1. 7 0mil. 80m^Th^^ti}mi>^MtL 

1 0 0//mT'S>l>C:i:*W*L<. lOnmJ^^lO// 
m-CS>.g.C:fci^'$'^CC»^L<. 3 0nm7!;^lA<mT- 

tfO^-fXli. 5%mTT$>«.::fc*«»^ L<, 3%OT 

X'hhzt *^ $ ^> t < . 1 %arx'S) h^ht^m 
k g ^m<^^mm^xv^[^xix'h s t l < , 2 

[0025] iSJa*f^JSt3 J:uf4'®Jf*JlWN'>f yr- 

{i, SJlf**«l. 80J!>M2. 8 0T-S>i,C:t*W^L 
<s 1. 9 0:n»M2. 8 0-r'Jbl.^i:5&5$^(::»iL 
V\ il«»e^-»:filL^««»^*^S{4s IJbMl 5 
Onmf*>'S.Ifc*W*L< , ITbSl 0 0 
C:t*i$^tciiF* t<, i:PjM8 0nmT*)i.vIi:*»« 

J^S2 0 0nm-CS>S-l.::i:*^'»*L<, 5P>M15 0 
nmT'J)S::i:*^J;')lfiL<. lOBSlOOnmT 
i:**$A,tC*f*L<, 1 G:7bM8 0nmT*>SC: 

4 0 0m2 /g-eS>^^t*^'if*t<, 2 0JVS2 0 0 
m2 /gTfcSCi;*»'$^>lC»^t<. 30J^M150 

[0026] mmn=i-i-t. ^m.<^mm^t^\.imm 

OTCS'^^H-ti, Ti. Zr, Sn, Sb, Cu, F 
e, Mn, Pb, Cd, As. Cr, Hg. Zn, A 



K Mg. Si. PtiXlfSt/^-ttti^. Mmmi^t: 

\,\ mm9mi>zm^'^i>^nmt-^<^mi>zii^ 

[0027] mminmmtiXv^'pmvimm^coM^mn 
f'<Dwykii. 5jbMe5i^%x'hi>. mmmnFi'ir^i 
-^fi. ioTjmeoi^m%ThtztifiiiftL<. 20 

n'm5 5wm%X'h^;iti)<^(^izijtLK\ immn 

&>\^. PIgrneyp. Jl^^^/W, iSltx 

^^V) s X— f/l^r^U^— l-;^h^v— 2 

^-t^y Vis J: 1/7'^ y —>v-bmi,z^t. l v>. #51^^81^ 

/U) . iSJS'f '^. /yyl'S/K a— 7— 5 

[0028] i^&Mmw-m ] ffist(f*s^^si)f^{±. 

1 . 5 5*)1|-Cif>'&. ®S4ff^JliOffi9f¥<i. 1.20 
W±l. 5 5*?ST-*)^::tAWiL<. 1. 3 0m± 
1. S5^mX'hh:it1:^^ty{,zUt.L\^, ^Vx^m 
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cO^Sfi. 5 0;bM4 0 0nmTfc?.::f;AW^L<. 

I. . W&'iF<^^mLmii. 0 . 5:n)^2 O O mm-C 

OntL<. 3Jbm7 OnmX'hi'Ztil'^i^lrZMt.L 
<. 5J!jS4 0nm<7)IEHT-25SC:i:**St»*Lt\ 

[0029] iE<iilSfiEi^«, ^^^MX'h hZt *Wi L 

Ll-\ ^^M^tLXti. Na. K, Mg. Ca. B 
a. AK Zn. FcCu.Ti, Sn. In.W, 
Y. Sb, Mn. Ga. V, Nb. Ta, Ag, Si, 
B. Bi, Mo, Ce, Cd, Be, PbiSit/Ni*^ 
MtL<. Mg, Ca, Bi>J:t/S i j&i$A,fciifi L 

[0030] iMiim?!i-?^rt5 ^'od^-f h'{±. Mi-tf . «t 

1 1 2 7 3 2-^. !|$^Bg5 7 - 9 0 5 1 ^CO^j^mM 
m) ^JttiffttJS (APPLIED OPTICS, 27,. 3356K (198 

8) a«) tcio. ^mtLxm.mBmt?>zti}''X' 
tfz. ^fSi ■ mmTn(^ixf.i^i¥i: . mmm^z 
mwLx^mm^'i%i> zbtx'^i. i^mco^iiKim 

tLV\ tT«4, TJl^a^tl- (M, ^rJ'y 

(M, ;^^;l'Xf-;U'5^h>', vzfi^fi'■irh 
[003 1 ] ^fafii-?t, ^^ae-C'S>^c:i:*<»iL 

■^&) izx*)m!^^tii>7tt^j-?-mm.'fxhh:it^m 



^8Qmm.%x'hhzt¥n^L<. AsibW-isms. 
%x'htzti}i^tpizntu\ ym^v^-t:m 

^WSg^y-^-cogiJ-^Ji:, soBMSO^/i'Jit'*)^:: 
i:*«$A>t:»^L<. 3 5Jbm5 0=E/l^%X'$>i>Ztili 

[0032] WM.^ imzmmm.^) ui. mrnmM. 

it'^mmmmm^z^mx'^^. if^mmm!fi!im<o^. t 
tz^±mmmmmmbit^mmm^com^■^lh^tx'm 
m-^zb¥ntL\>^, A yy')yymbLx\i. jJ-zu 

^vyr^)v^\,zkhmmmm,±, w&=?-<r>^mii 

T, ISB^PbI*-*^ 1 0Bra^lt!fi3&Sta-r^^ ktcJ: 

Jffii!. JSi8. IfiB!. ^'DAS!, yagJSSB!. :+ 

)WrAm. 'J>'i!. ^B!) , was! W^. ^K'J 

[00 33] m^^-riTiiL-C, '?-C0JflSl(--KU-7- 

h*^'*f * Li.^. y -ymm^i^^m^tz^^mmz^ 

U ^ ^ ^7 'J /Ug^xX^yL-A^S?* t < , 7 -y «a}®r;P3 



^KUv-CSSJStt'fffgSSr^AtT, i^x/U-K'J-e-i: 
V\ i^x;P;K'J-7-cO*'9Xte^iaS (Tg) *i{SStff 

i^x;P«S^$:f#ffltTtiv^, tfz. v-x;^^O^V^ic 

;ffUv-co;>y5;^«KiB;iaig (Tg) ji. juyii^~^o 
[0034] n^mcr>^-^ur.^ 8i!K^$-^J'-^< 

SL-»i-f . <RSJf^Jli05S!jet=|S]li***t^v^) filter 

tcpii5T'# . $ ^tc, W(m'^<^n^^m-iz-th n t 
i^-^iSMmmm^mhztti^x'^^. ztuzxKt. ® 

[0 0 35] ^^^DjK'f KSrfl^^-T'&ClisCi*?. «SS 
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m^mmmizm Mmiffmm ^:nh:Lti}<x't'^. n 

i - hnHr/i-o-;^, d^Ux;;^x-H'. r;P=3rHffifl&) S-SS 
[0 0 36 1 [jf— 3— hil] Hieo ( d) tcs^^ 

L<. Aowm%^mx'hi,:ibi/^^hiizmiL<. 3 

: m-hju >y~ii^^)-?-x'm^fz^mx'mm^ii. 
, if-j^-a-vm^mmzxy)B^Lxi,iSMtn^m<r> 

■) tx . mn^fizx 0 {s.mmmm<^m$.cr)ma 

b m-tt-^mt, y-ym^.^i:3 5nm8omm%cr)miX' 
i -ttszbtf^Kfi t< . 4 5:njM7 5mm.%<omBx^ts 

I ^btl^^hi,zmL\^^^yvm^^bLX\t.^y 

: '^yymi^yV'{t-^mmtL<m\.^htih.^yy 

[ 0 0 3 7 ] -^-7 -y^lfSiSttSiiiOM^ttSB^ti, T- 
0 t J; t ^, 7 yS-f^MvSfiS'JTii , (»7}<ttSi5:J)-^«flS:-r 
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2, 2, 2-xh^7'xyP) hUXhdrS^i^^V) 

ifti. , -^7 -/muL^^m.n'f'b Lxmm-ri>m^ 

a. Wr^LtzX 0 fc^St^iOgiSS: 2 0 n mljLh t-ri. 
■rt*«»iUV\ 2 0JbM6 0 nm-C'ft^Cli: 

*«$^pC*f*L<, 2 5:njM4 0nmX'*>-l.ii:**«ib 

mcomm 7 0 wnxm'X'hh ^ht^^i^i<zmt.\^ 

S. ^j-WN'-rJ-haoji^ti, 2:niM2 0nniT-fc 
[0038] [KMKihMcofflit] RWI?&ihlSlc«4. ffi 

3^1216 tT, i:j±i^^fz&.9\-<DmiwntxhXK^, mx. 
ii. m^^m^(D±izii. ^^~Yzi-hmizMtx. >• 

Lx\'^xi>i\\ ry^^h-rmmi. ^w±M<7^ 

mi>zwa?:mm-^ztizxm%(^ti^ . mm±m<o 

'N.-fXlS. 3Jbm3 0%X'h^:Lttf^WtL<. SJbM 

(LCD) . r^xvT-fxrix'-^.'N-^t./KPDP ) . 

[0039] 

ttfc J;tFaa[i^aJ«S-JI«U/c 5 o om i <r>^y:K^ 

□ 7 5X3(1. ^^TfcBOOml, X)V-^^nj\9WJ:^ 

i^^iui-h'j'yj^t^ (^mmmi) <ni ofi»%*jgi5t 

0. SygfeiU^kK-fbOU-^Al. IgSrA/lT.Ja 

1 2 8 gSr^S^kSm 1 (2^ML/i?§fSS:^JDL. t*;?^ 
(4-;^:?^ 'Ja-^;l^^jl-7x-;t-) x;P7^ H 1 5 g 
b 1 0 g«^Jg-^2:3B#|SJT-JST 

-eiOi48 0-CT-3l*rajD^f+^^(t, s-^^^ 



fii-^iO^i^Mi 0 . 1 ju mT* -53t . W^=fmmt<r> 

[00401 CmOMfflMfliffifT)!!^) 2 U >•/ h/PcO 

XT->-^Xh-;ef-tC, IIS7K7 5 1 . 3gS-AiXsJ^ 
J*^ (xTt-'^X^n-) TlSiW^L^**'b, Ti?'J;P77^-y 

^x (r5-Yv;wHA-i 6. B*r^u;Wt:^ (*) 

3. 5 g. ±iecO^®tFfm;Jt'Uv-97" y:7X2 
5. 8g. 7V.%'^^uA*r)Vl/^)i] (ST-ZL. 
^l:¥(«c) 0. 4g, L-Cy-7l^7xc::;PX-x 

7K7)x^u>';t^-<f>r H-wniiBj «oi ofi 

i.. ?L@3 0;umf:^.-trU:rnt;i/:^||7^;U:J'— T^jS 

[0041] {zMit^^ yii-m.m<7)^) zmt^^ 

y (-<Xfe^*»^%fii@: 5 0nm. Jgiff ^ : 2. 7 

0) 3 0S»si5. r:::5r>'tti''r^'UU'-h^y7- 

(PM2 1 , B*^t^ (») ») 4. 5«»ai5. 
>"t4>:J':J"J^-h^yv- (DMAEA. «A (1*) 
i?) 0. 3ailSt3J:t^;<^;l^xf-;l/^rh>^6 5. 2* 

m.u^. ^yvi^y-( yir-iziy)-»^L. umit^^ 
y^m.m^mmLti. 

[0042] (JS-Y^- hilfflM^aSiOpSS) 2 u >/ 

hfi^<r>Xy^yux\z~:^~lz^ i^^a'^^^yyi o 

4. 1 gt3j;l>';^f-;Px^;P^h>'6 1 . 3gS:A*x, 

mnm. ( x r x ^ x/ ^ > -c« t ^. , ±iaco - 

^^y^sSL^217 . Og. ^LTi'''<.y^'XUX'J b 
-/L-'v^lfT^ irP— MIO. 4g5r, Z cOlltC^D 
L/C. S^JSt^ii3fet^r*^^>S?aT3 O^SMff L;t 

f^, ^rn^mim ( ;u;ir=5f 9 0 7 , -^^ 

ttig) 5. 4 4 gfeil/^tfiiS^PJ (*-V'^iT-DET 

X. a3|s-fLig (mm) 1 . si g^asjoL^t:. 

[0043] (immmmmm^WLcomm) 

a^-fk^ (tt) M) 200gt;, i^^^ 
^'vzrOy^M (KBM-50 3. mmi^'Ja-y 

(mm) 3gfcj;i^iNjai?2g^SD^. sarsn^ 

5. 0 4g(c, W^y7"otf;l^Til'3— ;P5 8. 3 5gt> 
J;W>'T-fe h>'T/P3— 71^3 9. 3 4gSrJPi./c. 3tS 
^g8*&^ ( ^ fl'A'^ A r 9 0 7 , f-^ ^-tti^ ) 

1. 0 2gisXX/^m^\ (:^^^a.r-DETX. B 
^•ftlSI (mm) 0. 51gS:-< yroe;UT;t'r7-;u 
77 2. S5sizmmL. $^.i3i>'^>-iS'XUXU h- 
;U^:x:J'r^UU'-hh>'''^>^xUxU h— 
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2 5. esi:i}ax.rmmLr^. n^iit::mme7 . 23 
[0044] (:^-/<-a- hmmm^i&<omw 

[0045] (^S*R6±JK<7)f^«) 88//m<0 
.-K!;x^^>-T-L':7 3'U-b (PET) ^'f/l'A (JSiff 
^: 1. 66) S-3D->-ii!f^3(PIL, -f-cOiteiiem 
0«ffl^?S^^^'-:3-i$'-S:fflv^T^?Bt, 1 6 O'C 

rse^sfcmoJi (s*t* : i . 6 6) ^m^ttz, 
TM.'om<r>m$iii. 0. 0 7 MmX'h^of^:. rm'omco 

fflV>T^t. 1 2 O-CT'SSMt^c. 16 0W/cm<7) 
H^^-rSrfflV^T. B^S4 0 0mW/ 
cm2 . BgitS6 0 0mJ/cm2 T-^^'f-j^SrSittL 
>'N-H3-hjl (SW* : 1 . 66)S:ffMt;t. 

fflV^T^t, 1 2 0°cm^L)^Co <J:l~. yN-Krj- 

1.40) Sr»^L7t. fSSifr^JlWJf ${i0 . 072 

JifflM^P?S^#3cOV-f^r-.'N'-5rffll'>TM^IiL, 10 
0°C-C'5ta-raSaat/^. «*>t3l 6 OW/cmc^S^^^;^ 
rJ'^WN^^f h'*ffi^>'r$:fflV^T^4 OOmW/cm 
2 , BSS^*6 0 0mJ/cm2T'#^^^5rH5l^tT^- 
y^'-3-hJiS:}gfi!^Ufc. ^->'N'-3-h«cOlf${±. 
2 0 n mt'* -5^ . W±«^ J: 0 izmmimi:i!\F& L 

[0046] (KmmjiM<r>mm) 
( 1 ) ^Ht^w 

^3feJ^ (B*^3fc (tt) ii) i&fflV-^-C. 3 8 0-7 
( 2 ) T^^^*^ 

6 5 0 n mtCtJlt •l>¥t^Rlt^2r^ii6/>: . «Sm{±m 1 ^ 

( 3 ) acitt 

Ltzm. JIS-S-6006 

fimim^^x, J I s-K- 54 0 o*«ss-r-s.i{iws 
mmm:}f^i.z^^K iks(r)i}\smi>zxmi}^-^<imhti 



[0 04 7] [|l*g^J2] 

(4iJgiff*Sffl^?g(7)|gK) v-i^D'vdf-^^yyi 5 
1. 9g*Jj:t/^^/Uxf-;PirVy3 7. Ogt:. 3K« 

( 'f /P^^ ^ r 9 0 7 , ^A^^ ) 
0. l4si5Xl/ytmm\ i^^^^T-DBTX^ B 

^im(mm) o. 04gSr^«L^, ■^t>i>z. ±fa 

(7)-K^t^^>'^»!t^!l6. 1 gt3j;l^>'''^>'^xux'; 

df-^-r:?"^ u—hcofel-^ (DPHA, 0*-(l:lg($tc) 
m) 2. 4gS:jDi-. S2aT3 04i-Smif Lfcf*, ?L@ 
lxtmfiO;t^Urntfl^>'fS{7'f^U:J'--Cr3iaL-C, 4'S 

[00481 (iSJSffi-^Sffl^^PJKOil^ ) i^^ o'N.^Sf 
-»fy>'115 2. 8gt3<};t>';^^;Px^;P^hy3 7. 
2 g tc, 3t«-&BBii6ffJ ( ^ 9 0 7 . ^yN';<f'f 

^'-as?) 0. 0 6gi3j;l>'3feiiJS^J (;<?-^^a.T-D 
ETX, H2|s-ftig (1*) S!) 0. 02gimmLtz, $ 
^.C:. lXd.<nzM\\A-9y%m!i 13. 1 3 gfeit/^i^' 

•J ;^ 'J h-zp^^-rr 'J h <o?I^ ( D p H A, 

B*-ftm (1*) IS!) 0. 7 6g&jDX., *lST3 0^ra 
«fft;tf*. TL^l Atm<^);^^ur^t^yS7'^;^^'- 
[0049] (KS=tR5jhK<7)ff^fc ilffRiffi ) HSfi^J 1 

hnmz, sBB^fit (sw* : 1 . 6 6) ±tc, -m 

0J1{S1^^:1. 66) t>J:t/VN-K3-hJi (Stff 
^: 1. 6 6) S:?gfigL:t. -'n- H3- hB<7)±{c. ± 
ie4'®»f*;f ^'— 3 - — Srffl L , 

1 2 0'Ct-IS^L/t. actc. HJfiMltfOys-Kri-hfl 

iL^Wiz. mmk^WfX^x^wss^m^ (®«f^: 1. 

72) ^JK^L^Co ^Jetff^Ji^OJlSJiO. 08 1/im 
^^j'-C-a-^-Srfflv^TM^L, 1 2 0'CT'f&*JLJt. 

jxtc . 1 coy ^- K rj - h s t nittc , m^m^m 
?Ahxnmvxmm (®sf^ : 1 . 92) -^m^Ltz. « 

®Jff*«cOJf $ ti 0 . 0 33 fJ-mX-h-ofz. 

itmm^zm^LXKmm^miw^Lfz. ^i^ltzk 
•r. 

[00 50] [JtWJl] 

(TMO/SfflM^flifScOpK) 2 'J -x h/t'COXxy^Xh' 
-^-tC. ^®*7 6 3 . 3 g^AiX, (xTt' 

v;l/HA-16, B^TiS'U/Ht^ («c) M) 17. 5 

g, A<-^^^'a->{^)\.>'^):/j (ST-ZL, Bmt^ 
(<*)*5) 0. 4g, '?-LTy-;i-:7x-;i^x— ryPcT) 
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m^Mntt:^. n-j(^a-)i^^^^y a surtax.. 

[005 1 ] (^mmjkm<7ii^^i6XT/^m) n^^tifz 
x^m±m^:i^^Lrc:. rm'omc^m^mii. i. 5 

[0 0 5 23 [J:I:®W2] 

{/\~ ]^zi~hmmmsm(^wm) 2 u »/ h/i^coxx^- 

l/;?^b"-*— tc. i-^nA.df-ify^'i 04. 1 gfcil/ 
^^/uxf-;u^r h y 6 1 . 3 g S:Ai^. «fl^tS ( JtTx 

-rr^' 'J M 8 0 . 4 g Sr^D Lt^ . lg^JSS-ig3l£ 



mi. 8 1 g^^ipL/^. M-^i^5&M?sT-mrBim# 

[0053] (RMRSitffiicOfP^fcil/fFfilli) '^i^tifc 
mii. 1. 5 4, iP§l±6;umTS>-:>7^0. f^^ti^.:R«t 

[0054] limms ] ibl|^J2-CPIML/c>N-K3 

1.5 4. m^ii6jumX'h-ofz, i¥m.Ltim.m\i)}ikm 
fcov^-c, mtmitmmiz. ^^imm. ^t^mtm 

[0055] 
[^1 ] 



KM Tm'om ^j-^ mm 



m 1.66 1.66 1.66 

112 1.66 1.66 1.66 

Jtl 1. 66 1. 52 1. 66 

J:b2 1.66 1.66 1.54 

lk3 1. 66 1. 66 1. 54 



[0056] [mmm 3 ] mmm 2 t#bk Lt:Rmm± 
[Hastofs^^iKHfl] 

[Ell ] Kmm±fSkcr>±^j:mmis.^7f^-rmm'm:mx'h 
[02 ] 1 vi^mLtimmikMio^jiimimi: 

m4 ] tmm 1 x-i^fS.LtzSMmjkmco^y(MMmt: 

7r--t^vyX'hi>. 



132 1 . 1 1% 2H 

03 0. 32% 2H 

124 1. 67% 2H 

05 2. 07% 2H 

feO 06 0. 43% 2H 

[05 ] im.m2X'^^Lt:'^mim<^^=mM^^ 
^•ty'yyxhh. 

[06] ifc«^j3ff^fl!cLfcK*H*ih|g<0i>»fcKlt*S: 

1 SB^S^^* 

2 T*^0® 

4 (t'Stfr^S 

5 nmfxmm 

6 ffi®*f$« 
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